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The Grouping \nd IIisToioncvL Stru( 
TURF OF Tlir EnCVPSUI MFD lUMORS OF 
THE Spinm Cokd \nd Mimhuvne'^ 

I I IS useful to group spin'll cord tumors 
into those outside of the dun miter — 
the extndunl — ind tliosc msidt of that 
mcmbrinc — the intndunl — and still further 
to divide the intradunl growths into the 
e\trimcdullirj ind the intnmedulhr) 
ihe technical improv ement in the operative 
preccdurcs for the exposure and removal of 
extramedullarv tumors — in wliicli the dura is 
first incised without injur> to the arachnoid — 
has made it possible to demonstrate at the 
operating table that some of these growths he 
entirely outside of and others inside of the 
arachnoid 

Intradural extra arachnoid growths maj be 
attached to the inner surface of the dura or 
onl) to a nerve root and those walhm the 
arachnoid maj be adherent onl) to that 
membrane to a spinal nerve root or rarely 
only to the pia mater A grow th attached to a 
ner\ e root but otherw li^e free w ithin the arach 
noid cavity may be a true memngeal tumor 
with an assumed ongin from the expansion of 
the leptomemnges ov er the root and one pre 
sumably derived from the permcurial con 
nective tissue sheath of a spinal nerve root 
may be adherent to the dura without any 
visible connection with any part of the root 
Similar variations may be met with m extra 
dural spinal tumors a growth of memngeal 

*R d tlh mb dm t g f th NwV k N u 1 R IS 


origin may be attached to a nerve root or a 
tumor derived from the sheath of a nerve 
root may be grossly adherent only to the 
dura 

The efforts made bv many inv cstigators to 
classify the encapsulated tumors of the 
nervous system from the standpoint of their 
microscopic structure Inv e resulted m a wade 
vanctv of conclusions regarding their nature 
and origin and it is therefore not surprising 
that there is a diversity of opinion regarding 
the histological features of tumors of the 
spinal cord 

Antoni in his monograph on ‘ Ruecken 
markstumoren und Neurofibromatose uses 
the terms endothelioma and neurofibroma or 
neurinoma for the two most common varieties 
of spinal tumor On account of a lack of agree 
ment concerning the pathological nature of 
the meningeal tumors which were variously 
classified as cndolheliomata or sarcomata 
Cushing suggested the name meningioma 
This term is descriptiv c of certain intracramal 
dural growths but if spinal tumors adherent 
only to the dura were called by the same name 
the so called neurofibroma wfuch is sometimes 
attached only to the dura might from its gross 
appearance be called a meningioma 

Mallory proposed the name arachnoid 
fibroblastoma for the tumor commonly 
called endothelioma and penneurial fibro 
blastema for the so called neurofibroma 
According to Mallory there is no true endothe 

ty d th Sect fN IgyfthNwV kA dmy 
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hum on the inner surface of the dura the 
inner la>er of which is composed of flattened 
fibroblasts He proposed the name arach 
noid fibroblastoma in order to indicate that 
the growth originates from and reproduces 
the general structure of the arachnoid \illi 

Mallor) studied mainly the cerebral tumors 
removed b\ Cushing and in these nituralh it 
was impossible to determine either at the 
operation or under the microscope the degree 
of intimac) of relation between the new 
growth and the arachnoid 
j^The condition within the vertebral cinal 
are favorable for the elucidation of this ques 
tion In some of our spinal meningeal tumors 
we have found the arachnoid entirclj tree 
from the grow Ih o that a neopl \ m adherent 
to the inner surface of the dur i could be rai ed 
up from the gro slv normal arachnoid as soon 
as the dura lud been incised and the cut edge 
retracted 

In spite of the re earche of Harve> and 
Burr which seemed to how an ectodermal 
ongin of at least part of the meninges the 


preponderance of evidence supports the view 
that the membranes are developed from 
groups of cells in the perimedullar> mesen 
chjme It is ver> probable that the tumors 
vanou’dv called endotheliomata meningiora 
ata or arachnoid libroblastomata are derived 
from rolls which were normallj destined to 
form part of the arachnoid but which re 
mamed with the cell groups which finall) 
differentiated into the cells of the dura mater 
1 he occa'iional occurrence of both intra 
crinial and spinal extradural tumors of the 
tvpical endothelioma structure support 
such a viewpoint (Fig i) 

In addition to the ordinary staining meth 
ods Pcntield used those of Cajal and Del Rio 
Hortega In a stud) of the spinal tumors 
removed in our clinic he has recently shown 
that there are distinct histological differences 
between the three main types of benign en 
capsulatcd tumors of the nervous svstem— 
the meningeal fibroblastoma (endotheli 
oma meningioma arachnoid fibroblastoma) 
the permeunal tibroblastoma derived from 
a spinal nerve root or peripheral nerve (sol 
itary ncurohbroma neurinoma) and the 
neurohbroma of von Recklinghausen s dis 
case According to Pcnfield although the 
first two varieties are hbroblastic they arc 
easily distinguished from each other micro 
scopically because each retains the morpho 
logical characteristics of the specialized con 
nective tissue from which it arises Only in 
the last group is nervous tissue to be 
found 

The terminology used by Penfield — menin 
geal tibroblastoma permeunal fibroblastoma 
neurofibroma of von Recklinghausen — i I 
think the best that has been hitherto pro 
posed The differentiation of the von Peck 
linghausen tumors from the solitary pen 
neunal hbroblastomata constitutes an im 
portant advance in the histological classifica 
tion of encapsulated tumors of the nervous 
svstem The term meningeal fibroblastoma 
IS a happy one because grossly the tumors 
of this type may be attached to any of the 
three membranes (see Fig i) It is possible 
that these growths may be derived from dis 
located mesenchy mal arachnoid cells grouped 
with either pia or dura mater 
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Tiir Irequlnc\ \\d Chmc\l 

Ot n\Tr\DUR\L \S COMP\RM) wini 
Intrvduru luiiois 
I'lblel includes all of the cMnduril and 
intradunl tumors c\clusi\ c of mtnmcdull ir\ 
and metastatic cxtndunl growths operated 
upon in m> clinic to September 1927 


T\BLE I — I,\TR\DURM \\D INTP \UU1 \L 
TUMORS OrLUATLDUl ON TO SCPTEMllFP ig 7 


JIcnin cal fbroblasloma (tndothc 
lioma menm lomi aracl noid fibro 
blastoma) 

r nneurial fbroblistoma (muro 
fibroma neurinoma) 

Neurofibroma o( %on I ccklinghau 
sens di case 
Fibroma 
Sarcoma 
Chondroma 
Lipoma 
Angioma 
Chordoma 
Epcnd> moma 
Lciomjoma 
Tuberculoma 
Dermoid 

Ganglion neuroma 
Neuroblastoma 


i 

5 


T t 1 



Total 

so ih W b ih t d 


46 133 *79 

t d It m 


Thus excluding intramedulhr> and me 
tastatic growths 46 or 26 per cent were extra 


durd uul 1 or /4 ])er cent were intruiural 
Ilu meningcd intl ptrincun tl tibrobhistom 
It i formctl i large proportion of the tumors 
inside of the dural sac but thc> were much 
K s frequent outside of tint membrane (8 
per cent of intradural and i / per cent of extra 
duril growths) while the sarcomata and 
thomlromal i which formed 61 per cent of the 
extridural tumors were compirati\el> rare 
inside of the dura (6 per cent of intradural 
extramedullar) growths were classified as 
sarcomata) 

A clearer idea of the rclati\ e frequcnc) of 
the most common extradural and intradural 
grow ills can be gamed from Table II 


TABLE II — PERCENTAGE OP PREQUENCX OP 
TIIF MOST COMMON EXTRXDURAL \ND IN 
TIADURAL TUMORS IN A SEPIES OF 179 
eVSES (iNTR \MEDULLAR\ AND MPTA 

ST\TIC GROWTHS NOT INCLUDED) 


P 


XleninRcal fibroblastoma 7 

I nneurial fibroLla toma 1 1 

Sarcoma 37 

Chondroma 24 

Neurofibroma (von R cklin hausen) 4 
Fibroma 2 

Lipoma 2 


All 
t m 
P 


42 

3 
*4 

6 

4 
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The increase m size of the intnduril menin 
bcil 'iiid penneunal hbroblastoroiti which 
lorm 8 per cent of the e f,ro\\ ih& is a slow ami 
tr'idual one ind in most instance the sign 
of interference with cord function advance 
slowK Ihe&e growths are more infrequent 
out ide of the dura (17 per cent ol our senes 
of cxtriduril tumors) On the other hand 
the sarcomata which ire rarcl> intradural 
grow more rapidK and either mike pressure 
upon the dura earh or more or less suddcnl> 
extend into the vertebnl canil through inter 
vertebril foramina or In bone detraction 
Not 0 rireli second irv and met istatic 
evtradunl growth eau e an acute softening 
of the spin il cord at the ilTected level IhroUoh 
mterlerence with its blood uppl\ 

In this conneetion mention mu t be made of 
another fact which we hive found m the 
studv of our evtradurd tumor The pen 
neurial hbroblastomata and the ncurolibtom 
ata of von Reckhnghau en disease as well 


as the relativ civ inlrequent extradural angiom 
ata usuallv ciusc bwl\ progressive cord 
disturbances while the svmptom due to 
cxtradunl merun^cal libroblastomita progress 
much more rapidlv In the three ca t of our 
ene the intcrv il between the lirst vmptom 
and mirketl cord \mpt0mswas7 7 and i 
months or in average ot 4' months 

For d! of the e re ison the course of pinal 
cord svmptoms in extndural tumor is often 
more rapidh progresive \lthough in raanv 
extradural tumors the igns and s\ mptom of 
cord involvement progress lowlv andm ome 
intradural grow th the adv aiiet 1 rapid still 
all in all a short historv mu t make one su 
peet that the neopla m is outside of the dura 
I idieular pain as an eirlv vmptom doe 
not occur as often in extrilural expanding 
lesions because of the relativ e!\ miller num 
ber of 111 tanccs in w hieh the grow th begins m 
the sheath of or in do e appo ition to a nerv e 
root Not so rarelj due to the interpo ition 
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Fi" 6 Ca c IS (N I ^ OQOj) Sh m„ t«o extra 
lural p nncunal fibrohh lomata expo cd at operation 

r{ ) 


Fi 7 Ca«c tj I hoto^rapli and photomicro nph 
sh win the t^o tumors an 1 their structure (II and I 
St am X ISO) 


of the firm dur'i 'ind of a buffer of cere 
brospiml fluid the cirh spin'll cord tlisturb 
ances ha\c 'i a'lguc ind inclctmitc ch'ir'icttr 
Sudden exacerbations of «igns ind simptoms 
occur relatu eh often and x flaccid paraplegia 
occurnng Mithin a few da>s of the onset of 
weakness of the limbs is scon almost cxclu 
sucl> in malignant extradural disease 

Contralateral motor disturbances contra 
lateral parrcsthesias in the lower extremities 
and the reier^se Brown Stquard stndrome 
(most marked motor disturbances on the op 
posite side and most adxanccd sensor> dirm 
nution on the same side as the tumor) ire more 
often obserx ed in extradural grow ths 

Changes in the bon\ structures Msiblc on 
the N. ra> films occur in more than one half of 
all extradural tumors although in some in 
stances considerable bone destruction is seen 
at the operation which was not apparent on 
the \ rax s These bonj changes are cither 
an enlargement of the x ertebral canal (best 
seen in lateral stereoscopic x lews of the spine) 
a localized defect in one or more xertebne a 
scoliosis at or aboxe the location of the 
disease an actual shadow of the nexx growth 
or finallj a sinking together of the bodies of 
sex oral x ertebra; In intradural grow ths bon> 
changes in the \ ra> s occur rarelj except in 


the so called pant tumors of the conus and 
cauda equina in which an enlargement of the 
X ertebral cinal is usuallx clcarlx seen on the 
\ rax films Occasional!) there is a localized 
arthritis of the xc^lcbr^ at the general lex el 
of the intradural new growth 
\\ ith some exceptions that w ill be described 
later on (xen small growths such as the xen 



Fi" 8 (left) Ca c iS (N I \ i 490) Sho m" a chon 
drama of unusual form remo d from the v ntral a pcct 
of the dura (sec Fi q) 

Fi g Ca e 18 Sho ing the structure of the tumor 
(XIsilloo s phosphotungstic acid stain X no) 
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r C 01 s H i i ) rh t g ph a d 

photom gplh pltdtdl 

1 m ( I Tig ) 

tral chondromata derned from an mterverte 
bral disc etc ) the minometric studies of the 
spinal fluid ha\e demonstrated a more or less 
marked spinal subar ichnoid block I he fluid 
obtaimd b> lumbir puncture w is often ytl 
low in color* and contained an excess of glob 
ulin or total protein although the figures ol 
protein increase were nexcr is high as in 
intndural cord compression ( tdc infra) 

\{ie'c pinal fluid had been wathilrawn b> 
lumbar puncture a distinct and often \en 
marked increase in the subjcctnc and objec 
ti\e signs of cord disturbance w is often ob 
serxed Oppenhcim New mark and others 
once warned of the dinger ot increase of 
sjmptom after lumbir puniture but thc> 
made no statement hether this occurred more 
often in extradural or in intndural growths 
In i p iper pulilislied in iq 2 wecallcdattcn 
tion to the diagnostic significance of such an 
increase of x mptoms and stated that it is 
cspcciall) frequent in extradural tumors and 
in some intradural growths adherent to the 
dura 



h m il bliKxlp m ^ I m es } put I 
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r Ca 7 Sh th turn 1 t» struct 
(II i C t in X so— I th Lb M S H) 

In both extradural and intradural tumors 
adherent to the dura indefinite lev cl signs not 
rarel> become distinct and motor and sensorv 
disturbances more marked after fluid has 
been withdrawn from the lumbar subarach 
noid space A careful neurological examina 
tion should therefore alwajs be made not 
on!> before but aUo after the puncture 
If the history of the illness is a short one 
f4 to 8 months) and there are bone changes 
visible in the\ ra> films an increase of si ns 
after the removal of fluid b> lumbar puncture 
usuallv means that there is an extradural tu 
mot If on the other hand there is no N raj 
evidence of bone destruction and the clinical 
histoiy one of slow progression the onl> con 
elusion that can be drawn from an increase of 
s> mptoms after lumbar puncture i that a 
growth — either extra or intradural — is adher 
ent to the dura 

The Clxssificvtio'J of Evtrvdural SPI^ vi- 
Tumors the S\ mptoms op Prim vrx Sec 
OXDARX AND MeTVSTVTIC GROWTHs 
Pnmarj secondar> and metastatic extra 
dural growths within the cranial ca\it> are 
relaUvel> infrequent as compared with tu 
mors of the brain itself or of cranial nerves or 
membranes and it is rarel> difficult to dis 
tmgiash between the one and the other 


(U I 
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I U iJ (left) C'\'C 2 (\f S II 179034' Slio in^ appearan c at open 
tnn pr«.<<nt tl bj an extradural lipoma ( I 13) 

liK 13 Ca*!!. 72 Sbn\\m„ the try tur of the tumor isIulIi con i ts of 
cmbrjonal fat ti uc (If and I lam X 1 o— lath Lab M S II ) 




I he conditions nre different in the \ erlcbnl 
canal Compression of the spinal cord hy 
tumors not d(.ri\ cd from cord roots or mem 
branes is of frequent occurrence and it is 
therefore espccialh ncccssar* to ^roup spinal 
g^o^^ths according to their location and the 
structures from inch tlie> originate In other 
^^o^ds a large number of extradural spinal 
tumors begin in tlic bon> framework of the 
spine or m the "^oft tissues which surround the 
bone thc\ ma> bcpriminlj within the \crtc 
bral canal or ma> onl> sccondanl> invade the 
extradural space The histological structure 
of these growths is naturallj subject to man> 
variations 

The classification of extradural new growths 
wathout adequate differentiation between 
hose that are primarily extradural and those 
that secondarily extend into the vertebral 
canal has led to some confusion Vertebral 
tumors arc often but not alwajs considered 
apart but not a few growths that onginatc 
from the bon> or cartilaginous framework of 
the spine are both in thur location and their 
mechanical effects ‘ primary extradural tu 
mors On the other hand bemgn and malig 
nant tumors often extend into the vertebral 
canal at a late period of their growth and 
thej may never affect the dura or the nervous 
structures wathin the dural sac 

Most of the tumors that cause cord or root 
s>mptoms do so by direct pressure some by 


interference with the blood supply and a 
sccondarv mvcloraahcia in still other eases 
the interference with cord function is due to 
a sinking together of the bodies of several 
vertebrT and not to the direct pressure of 
the neoplasm 

Aside from the grouping of extradural 
tumors according to their histological struc 
turc a cl issification of these growths based 
upon their lime relation to the vertebral canal 
IS nccc^sarv if the vanitions in their clinical 
course are to be understood From this view 
point extradural tumors may be divided into 
(i) pnmarv extradural (2) secondary extra 
dural ($) metastatic extradural Of the 46 
eases m our scries of extradural growths (not 
including the metastatic tumors) '>4 or 3 2 
per cent were primary and '>2 or 48 per cent 
were secondary 

I Primary extradural spinal litmors 

a Growths thit arise from the dura nerve 
roots or epidural fat and blood vessels and 
are located entirely withm the vertebral 
canal 

The most common forms histologically arc 
Meningeal fibroblastoma 
Permeunal fibroblastoma 
Sarcoma 
Chondroma 
Lipoma 
Angioma 
Fibroma 

Neurofibroma of von Pecklinghau en s 
disease 
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b Growth that arse from the vails of the 
ertebral caml — the ligaments inler\cr 
tebral cartilage and the bone and he 
entirelv within the vertebral canal 
The most common form re 

Chondroma of an intervertebral disc 

Sarcoma 

Osteoma 

i Seco idarv extrad raf spt al t mors 

Growths from structures outside of the vertebral 
canal which secondarily invade the extra 
dural space 

Sarcoma of the soft tissues of the back or 
thorax or of the bony spme 
Chondroma of a vertebra 
Chordoma 
Gangl on neuroma 
Hydatid evst 

3 Melastat c ext edn al spu al lino s 

Carcinoma— mo t often from breast thvro d 
prostate or ^astro intestinal tract 
Sarcoma an I Ivmphosarcoma 
Ilvpernephroma 
Myeloma 

Lvmphoma of Hodgkin di eise 

Thtre are inherent possibilities of error in 
this dassi&cation Some tumors denved from 
bone or cartilage which would be included m 
the primary group tnaj ha\ e begun inthin 
the subst mce of these tissues before they et 
tended into the % ertebral canal and they might 
therefore actually belong to the secondary 
growths likewise a tumor classiued as sec 


ondary may have begun m the vertebral 
canal befori. it invaded the extrav ertebral tis 
sues and therefore was actually a primary 
extradural growth With this reservation 
the above classification should avoid some of 
tbi confusion regarding the symp oms and 
course of extradural tumors that has occurred 
in the past 


I PRIMAFA E'XTRVDURXL TtmOFS 
a rroni dura ner^e rools or epidural fat 
and blood rssels With the exception of some 
of the dural sarcomata which are not well 
encapsulated most of the growths in this 
group arise from dura or nerv e roots and hav e 
a good capsule In size and in gross appear 
ance they ire v cry like the tvpical intradural 
extramedullarv growths — to 4 centimeters in 
length and i to 2 centimeters in width and 
often loosely adherent to the surface of the 
dura (Figs jA 5A iiA) Asm the intradural 
growths they are most often found on the 
postenor or lateral aspects of the dural sac 
The tumors are usually single meningeal 
fibroblastomata (Figs and j) ' penneunal 
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fibrobhstomat'i Cl igs 4 ind 5) fibrormt'i 
ingiomit'i orhpom'it'i 
In one instince (I igs 6 'ind 7) there were 
two distinct pcrincurnl fibrobl istoimt i 'id 
herent to the dun but not grossh coniitckd 
with in\ nciwc root but if more thin one 
tumor is. met with one must think ritlitr 
tint the growths "ire nturolibronnt'i of \on 
Rccklinjnuscn s discisc in which niultiplL 
enc'ipsul'ittd growths both out ide of md 
within the dunl s'lc 'ire frequent 
One chondrom i included in this group w is 
well cnc-ipsuhtcd ind looseU idherenl to the 
dur'i The tumor w is of In/ irre sli i}>e it 1 1\ 
on the \entril 'ispccl of the dur'i! sk not 
connected with bone or inter\crtebTil cut 
ilige 'ind w'ls looscl) 'ittichcd to the dun 
(Figs 8 'ind 9) Dus one cliondromi is m 
eluded in this group beciuse it wis entireU 
diflcrcnt from the \cntr'il chondronnt i <lc 
n\cd from 'in intenertcbr'il disc and from 
the sccond'ir> cxtr'idur'il chondrom'it i to be 
described in another part of this paper 
In two patients encapsulated tumors, 
loosclj attached to the dura had the gro > 
appearance of extradural meningeal libro 
blastomata but histologic ill> the growth was 
made up of a mass of small blood xcssels 
with no microscopic cn idencc of the t> pe &t rue 
turc of the meningeal fibroblastoma (I igs 
10 and 11) Extradural lipomata are rare 
and there was onl> one example in our series. 
In this patient the growth was part of a 
generalized lipomatosis — an adcuohpomatcusc 
symmetriqiie — and tlie microscomc stud> 
(Klemperer) demonstrated that the growth 
consisted of embrjonic fit tissue (I igs 1 
and 13) 

The axcrage length of time that elapsed 
before there were more or less well marked 
motor and sensorj cord disturbances was be 
tween 16 and 17 months but there was con 
siderable xariation in this respect between 
the different \aneties of new growth 
In the fibromata pcnneunal fibroblastom 
ata and the angiomata the axcrage penod 
from first sjmptom to operation was 27 
months in the primary chondromata it was 
only 13 months andinonlj 2 of the 7 patients 
was the historj of more than i jears dura 
tion The course of the extradural meningeal 


Dura 
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fibrobi islom it i in our sents w as a remarkabl\ 
rapid one with an average of onl> 4' months 
from the beginning of s>mptoms to the time 
of marked cord imoKcmcnt 

In main of these patients the clinical 
picture w as similar to that of an intradural 
tumor that the diagnosis extradural tumor 
could on!\ rarcK be made with anj dcorce of 
ccrtainl> The course of the comparatively 
infrequent pnmarj dural sarcomata ma> also 
be slowl> progrc'^sivD -V more or less pro 
longed period of pain in the back not charac 
tcnsticallv radicular m character followed b> 
rapid!} adv ancing signs of disturbance of cord 
function arc however outstanding clinical 
features of '^ccondar} and metastatic extra 
dura! tumors 

In the benign encapsulated growths m 
crease of cord sjmptoms after withdrawal of 
fluid by lumbar puncture occurred in almost 
one half of the patients no matter whether 
the manometric tests showed a complete or 
onl} a partial spinal subarachnoid block If 
the records in many of our earlier and some 
of our later cases were complete the per 
centage would be a much higher one prob 
abl} 75 per cent Vanthochromia does not 
occur so often as in intradural tumors and 
the increase of globulin or of total protein was 
never so high as in intradural growths In 
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most of the cases the total protem was 50 to 
60 milligrams or onl> sbghtK above the 
normal and the highest protein content was 
150 millignmb In one patient with an extra 
dunl hbroma the ^plnal fluid was normal 
in all re pects 

The priinarv extradural sarcomata occur 
in two distinct forms In one vanetv the 
tumor is cncap ulated more or less tirmlj 
atlichecl to the outer surface of the dura 
does not become adherent to the wall of the 
\crtebnl canal and rarcU extend'^ outward 
through intervertebral foramina The pre 
dominant charicter of this form of extra 
dural sarcoma is to extend along the surface 
of the dura md especiall> to more or less 
completelv surround the dural sac Not 
nrel> there is a large amount of tumor tissue 
on the \ entral aspect of the dura The upper 
and lower limits of these growths can often 
be exposed bv the removal of the arches of 2 
or ^ vertebral and the hrm reddish brown 
tumor can usually be peeled off from the dura 
(I ig 14') perhap with a la> er of that mem 
brane In some instances a growth that from 
its gross character appears to be a sarcoma is 


found on micro copical examination to be a 
memngeal fibroblastoma f endothelioma) In 

of our cases the growths were ver> cellu 
lar and did not contain the pical whorls 
(Fig Tj) 

Some primary extradural sarcomata al 
though well encapsulated extend along the 
dura for a considerable distance so that 
their upper and lower limits can not be ex 
pos<*<l at the operation and thev ma> as in 
one case of our eries extend from the 
cervical to the lumbar region (diffuse sar 
comatosis of the dura) These extensiv e 
growths retain the characteristic that the^ 
do not become adherent to the wall of the 
vertebral canal 

The second variet> of primary extradural 
sarcoma occurs as a well encap ulated tumor 
which extends be>ond the confines of (he 
\ertebral canal through intervertebral fora 
mina or b^ bone destruction The growth is 
hour glass m shape the smaller part wathin 
and the larger maSs outside of the vertebral 
canal and in man> instances it is difficult to 
determine whether the neoplasm began as a 
primary extradural growth or whether the 
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extndunl pirt wis sccondin Hip 16) 
Boerncr Gulcke 'ind Borch'irdt ln\c c tiled 
special attention to the dumb bell shipctl 
tumors i\hich begin outside of the dura within 
the \ ertebral canal In sev eral of their c isc-? 
the pnmar> extradural origin of the growth 
was proved bj the fact of outgrowths through 
twointerv ertebral foramina 

The clinical course of this form of extra 
dural sarcoma docs not dilTcr from that of 
the first vanct> excepting that bone changes 
are more frequent 

b Tumors dhtcli arise from the ertebra: 
or the viler ertebral carltlaf’cs and he cntirch 
• ilhvi ihc icrlchral canal In our senes there 
"ere 7 instances of chondroma derived from 
an intervertebral disc 

The intervertebral disc chondromata have 
beenrecentl> studied b> Dr Stookej lhc> arc 
small hard growths no more than i to i* 
centimeters in length which onginatc from 
and are firmlj fixed to the anterior wall of 
the vertebral canal probably always from an 
intervertebral disc dig 17) They have been 
found only in the cervical region and com 
press the dura from its ventral aspect either 
m the midline or more to one or the other side 

In none of our cases was there any bone 
changes visible on the \ ray films 

The clinical history may be a short one — 
less than 6 months or of i to 2 years dura 
tion In one of our patients the prominent 
symptom was pain referred to the distnbu 


tion of one sensorv root and at the operation 
the tumor w is found just underneath the 
affected nerve root (Fig 18) In all of the 
other cases the subjective and objective dis 
turbanccs pointed to a progressive compres 
Sion of the cord from its ventral aspect 
(parTsthcsias and (lv«xsthesias referred to 
the lower limbs marked unilateral or bilat 
oral diminution of motor power sensory 
diminution which involved especially pain 
and temperature sensibility and was some 
times of the Brown Stquard type) 

Ihc manometne tests showed that there 
was a complete subarachnoid block in 2 
patients and a partial block in i while in the 
others there w as no demonstrable interference 
in the pathways of the spinal fluid substan 
tiatcd in I patient by a hpiodol injection 
With one exception the fluid removed bv 
lumbar puncture showed neither a change in 
color in globulin or protein content or in the 
number of cells 

In every patient in whom there are the 
evidences of a localized and slowly adv ancing 
involvement of the spinal cord in the cervical 
region in whom X ray is negative the spi 
nal fluid normal and the manometne tests 
negative or almost negative the possibility 
of a ventral intervertebral disc chondroma 
must be kept m mind 

These ventral chondromata are probably 
much more common than we have hitherto 
bcheved and vague symptoms referable to 
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one or more scgmonts of the ccrvicil cord mav 
m the future bo bhown to be not bO rarcH due 
to a \trv 'small cartihgmous outgrowth on 
the \entrxl aspect of the dura The tumors 
arc so small in &izc and in such a location 
that thea can be casiU mi sed unless the 
exploration is made b\ an experienced neuro 
surgeon md thev can often be founil onK 
after the dura has been incised and the cord 
rotated and dr iw n on or to one side traction 
on the dixided shp of the dentate hgament 
The small prominence of the dura near the 
midline can omctimes be felt with the ex 
ploring probe after the dura has been opened 
and cm ilwaxs be seen as soon is the cord 
has been draw n to ont ide i^tig 19) 

SFCONDXRX EXTRIDURXL TCMORS 

The growths that begin outside of the 
\crtcbral canal and sccondarih extend into 
it — rarel> through inteiaertebral foramina 
but more often bx bone destruction — arc 
cither climtalK and hi tologicalh malignant 
or benign Ihesc grow ths ma> onginatefrom 
my of the tissues around or at some distance 
from the xertcbral canal from the periosteum 
or from the bone itself from ligaments 


muscles or their fascial cox enngs from spmal 
sjmpathetic ganglia or from nerxe sheath 
Growths in the posterior mediastinum or in 
the thorax fganglion neuroma sarcoma or 
endothelioma of the pleura h>datid cxsts) 
may extend into the \ ertebral canal and com 
press the spinal cord through the dura \\e 
hixe seen 5 instances in which progressive 
cord disturbances were due to the extension 
into the \ ertebral canal of a large intrathoraac 
growthxisible on theN. rax films Twoofthc 
patients were operated upon and the nature 
of the growth xerihed — i was a sarcoma and 
I a ganglion neuroma 
The variety of tumor described by Flatau 
and Sawickj under the name of cervical 
neurofibroma begins from nerve sheaths 
outside of the vertebral canal and invades 
both the deep tissues of the neck and the 
spinal extradural 5pace In these patient^ 
there is a palpable or visible mass at the root 
of the neck connected with a smaller mass 
outside of the dura (Figs 0 21) The mail 
nant chordoma which originates from there 
mams of an embrvonic entodermal structure 
the notochord usually begmsmthebodv ofa 
vertebra or within an intervertebral disc and 
secondarilv extends into the vertebral canal 
In some instance secondary malignant 
growths never invade the vertebral canal and 
therefore do not make anv pressure upon the 
dura and in these patients the spinal cord 
symptoms are due either to interference vvath 
the vascular supply of the cord or to the sink 
ing lOcUher of the bodies of one or more 
vertebre with angulation or compression of 
the cord segments at the level of the di case 
This occurs however more often with meta 
static than with secondarv new growths 
The tumors that have extended into the 
vertebral canal from the outside are usually 
more or less hour glass or dumb bell in shape 
— a larger mass outside being connected with 
a smaller part of the growth on the outer sur 
face of the dura fPigs 2 and 2?) In some 
of the secondary sarcomata and in the chor 
domata the growth is primarily located in a 
vertebral body and Us exten ion into the vtr 
tcbral canal he m front of the dural sac 
More often however the extradural part of 
the tumor lies on the lateral aspect of the 
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dunl s'\c ind extends l)oth on tlic posterior 
and the anterior surf tees of the dun 
Some of these sccondar> growths arc well 
encapsulated and the mass outside of the 
Ncrtebral canal lies in a bone ca\it> with 
•smooth walls but more often the part wathm 
the Ncrtebral canal has a distinct ctp>ule 
while the pnmar) part of the growth is not 
wcllUnutcd b> a membrane 

In about '»3 per cent of the sccondar> extra 
dural tumors the dexelopmcnt of spinal cord 
disturbances is a gradual one and from i to 
3 >ears elapse before the cord disturbances, 
are well marked If it were not for the "V ra> 
findings of more or less marked bone dcstruc 
tion the differentiation of these from primar> 
extradural and intradural tumors would be 
difficult In the remaining 77 per cent of our 
eases pain in the back lasting for a shorter or 
longer period was followed bj an advance of 
spinal cord sjmptoms more rapid than is 
seen in intradural growths 

In 17 of the 2 patients with secondar> e\ 
tradural tumors the spinal sjmptoms were 
of less than i jear s and in 10 of these of 6 
or less months duration 
If the patient is seen during the period 
w hen the tumor is still outside of the \ ertebral 
canal and when he is suffering onlj from pain 
in the region of his disease there maj be no 
bone changes visible on the X raj films and 


the manomclric le^ts of the spinil fluid pres 
surcmiv be enlirclj normal On the other 
hind with negilive spin il fluid findings the 
\ rij evidence of bone destruction m IV point 
to the nature of the disease 

Ihc more acute development and the more 
ripid adv mcc of llie signs of spinal cord m 
voivcmcnl in most of thcsecondarj sarcomata 
IS casilj understood when one takes into 
account the more active growth of the tumor 
and Its sudden extension into the vertebral 
can d 

In 8^ per cent of the seeondarj sarcomata 
the intcrv il between the first sjmptom and 
the opcrition was less than i jear — on the 
average between and 7 months 

lliat a slowlv growing tumor such as the 
chondroma will cause slowlj progressive 
sjmptoms IS to be expected but it as sur 
prising that the course of the two malignant 
chordomata in our senes was a comparativ cly 
slow one In the 2 cases operated upon bj 
the writer the interval between the first 
sjmptom and the operation was 10 months in 
I and I'* months m the other patient — a 
duration no shorter than that seen m manj 
benign intradural and extradural growths 
One of our patients wath the growth in the 
mid thoracic region (Figs 24 and 5) had a 
slowlj advanang spastic paraplegia m the 
second case the growth laj in front of the 
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rootij of the ciuda equma at the le\el of the 
hrst and second lumbar \ertebr£c and had 
caused a marked cauda equina svndrome 
In all of the second irj extradural tu 
mors excepting the chordomata there uas 
distinct evidence of bone destruction in the 
\ ra> films The \ ra> evi<fcnce of the 
chondromata is characteristic (Fig 6) but 
in one case the roentgenogram outlined a 
growth which had not the tjpical appearance 
of a chondroma The operation exposed a 
dumb bell shaped cartilaginous growth (I igs 
22 3 and 27) which was removed com 

plctUy in fragments 

The change?, seen in the "V ra> are more 
often defects in part of the bodies arches or 
lateral masses of thevertebrT The defects 
may not onl> indicate the amount of bone 
destruction but \ er> clearl> outline the 
growth fFig 28) The disease IS usually more 
extensive than the X raj changes would in 
dicatc 

The alterations in the spinal fluid and in 
the manometnc tests are similar to those 
found in primary extradural grow ths 

3 lIEaASTVTIC EXTR^VDURvVL TUMORS 
Fvtradural metastases from primary malig 
nant disease of the breast thvroid prostate 
or gastrointestinal tract have been studied 
ind reported upon by many writers Th^ 
ire considered here only because they should 
bt strictly separated from other extradural 


growths — a fact which has not always been 
done in papers on extradural tumors 

The metastasis is most often located in or 
on the lateral aspect of the bodies of the 
vertebr'e and results in more or less extensive 
bone destruction visible on the \ ray films 
A period of pain m the back usually 
made worse by the slightest movement pre 
cedes the appearance of disturbances of cord 
function Although a slowly progressive spas 
tic paraplegia may occur a rapid pro rcss 
with complete flaccid paraplegia wathm a few 
da\s IS more frequent The cord svmptom 
may be due to the rapidly increasing pressure 
on the dura of the new growth but m manv 
in lances the amount of tumor tissue within 
the vertebral canil is mall and the cord 
symptoms are due to a sudden myelomalacia 
from profound disturbance of the blood supply 
or to the sudden collapse of the bodies of one 
or more v ertebra? 

The spinal metastasis may occur many 
vears after the primary growth has been re 
mov cd This happened m one of our patients 
with a metastatic melanosarcoma in whom an 
eye had been removed 14 years before for a 
pnmarj tumor of the choroid 
Metastatic tumors may cause only severe 
root symptoms but more often the disturb 
ances of cord function are well marked 
Motor disturbances below the level of the 
lesion may be profound at a period when there 
is no or only very slight sensory loss The 
symptoms of a complete transverse le loti of 
the cord are how ev er v ery frequent 
Although myeloma is really a part of a 
multiple disease as is extradural lymphoma 
in Hodgkin s disease and metastatic lympho 
sarcoma they may be included in the group 
of metastatic tumors We have seen one 
example of each of these tumors Whenever 
there is X ray evidence of bone destruction 
without a clear history of a primary malignant 
disease in some other pirt of the body the 
unne should be examined for Bence Jone 
albumo e in order to exclude my eloma 

The Sxjrgicvl Treatment of 
Extradural Tumors 
The technique of the expo ure of primary 
localized extradural tumors unless they have 
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extended bejond the coniines of the \crttbril 
can'll docs not differ esscnti ill> from tint for 
intradural growths with the exception thit 
the dural sac must often not be opened 
The approach to the \cntril \crtebral disc 
chondromata has to be made in most in 
stances transdurall> Ihe transdunl ap 
proach was described b> the writer man\ 
>ears ago because of the diflicuUics m the 
recognition and the exposure and removal of 
these small midline grow ths b> the extradural 
route The dura is exposed and incised and 
the cord is rotated and drawn to one side b> 
traction on a divided slip of the dentate 
ligament The bulging dura ov cr the v entr ill> 
located growth is then incised and the chon 
dromawhich is firmlv fixed to the anterior wall 
of the vertebral canal is removed m lajers 
with a sharp curette When all of the car 
tilaginous mass has been removed by this 
fragmentary excision the dura wall fall into 
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the tumor bed and suture of the incision in 
the ventral dun is unncccssarj 

During the manipulations the greatest 
care must be taken that the cord is not trau 
matized and as it is alwa>s in plain view this 
c in be accomplished without special difficultj 

This transdural procedure (Tigs 19 9 30) 

max also be useful for the exposure and re 
mov d of other small x entral chondromata not 
derived from an intervertebral disc and of 
small chordomata 

The removal of extradural tumors which 
surround more or less of the circumference of 
the dural sac is often unsatisfactor> because 
the ventral part of the growth ma> be so 
extensiv e that only an incomplete fragmentar> 
removal is possible Not so rarel> there is 
considerable disturbing bleeding from the 
veins on the posterior surfaces of the bodies 
of the vcrtebr'c which requires frequent pack 
ing wath cotton balls soaked with hot saline 
solution or with adrenalin In order to obtain 
a good exposure the lamin® on one side 
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must be rcmo\ed -well out to the transverse 
processes 

After the part of the grow (h that hes on 
the posterior and lateral aspects of the dura 
has been excised it maj be possible to remove 
in one piece the extension of the growth on 
the ventral aspect More often however 
only an incomplete fragmentary removal is 
possible At any time during the mampula 
tions the operator may imd that the {.rowth 
extends into the bodv ofaverttbra thatheis 
actually dealing with a secondary extradural 
tumor 

If the longitudinal extent of the neoplasm 
is so great that its limits can not be exposed 
by the remov al of 3 or 4 v erttbral arche the 
growth IS generally surgically irremovable 
Little will be accomplished by the excision 
of the part of the growth that has been e\ 
po td and the operation must be concluded 
with the hope that the patient will derive 
beneht from the decompressive effect of the 
liminectomy and from later \ ray treatment 
1 he compkte remov al of the secondary 
cvtradural tumor is in the main verv un 
satisfactory The ehondromata can usually 
be entirclv removed together wath their cap 
sule although con ulerabie bone and some 
times pieces of several rib have to be taken 
away before the new orowth can be satis 


factonly exposed and removed m iolo An 
inasion at right angles to the longitudinal 
one IS often necessary 

The histologically malignant but well en 
capsulated growths mostly fibrosarcomata 
can often be completely extirpated from the 
smooth w ailed extrav ertebral bone cavity in 
which they lie At any time during the opera 
tion however the operator may find that the 
growth IS infiltrating the muscles so that its 
complete eradication is impossible In a num 
ber of our patients the tumor removal was 
complete for the patients have remained 
well for many y ears 

In all cases in which there has been con 
sidcrable bone destruction visible on the 
\ ray s the remov al of bone should be as 
sparing as possible commensurate with an 
adequate exposure of the grow th Sometimes 
espenally m the cervical region itisadvisable 
to do only aumlaterallanunectomv as recoin 
mended by Dr \ b Taylor 

Pbounosis asd Results 

The impre sion is widespread that the 
prognosis m extradural tumors is a very poor 
one that few patients improv c after surgical 
interference and that only exceptionally is a 
radical cure etfccted T his impression voiced 
in many textbooks is an ertoneou one and 
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It we etclu le I jat ent who died from an accident 
about ear aft r the operation 9 patients are 
still li mg an 1 the pro ent condition ha been 
ascerta ned Of the e tiiere are w II or almost v el' 
14 u able to ork 3 recurrences 2 a total of t 9 
cast 

Of the patients Mth benign tumors there are 3 
al e 1 to vears 2 alive more than 2 >ears after 
the operation . 

Of the sarcomata there are of tho e who died 
ithmivea 3 v ithin year 3 \ithin4>ears i 
There are b mg i to 2 >ca 4 b mg 3 to 4 >ear 5 
or more In 4 the outcome 1 unknoiin and m * 
there was a recurrence 
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}n^ btiji fluL lo the jjiclijsjon in one j,roup of 
not onl\ the pnnnrs Imt iKo tlie ‘^ecoml irj 
nncl often the met isl ilic {,ro\\ tlis 

‘^pinil nict'\‘=;t’\‘5es nre Jrom tlieir niture 
pncticilh Mu i\55 irremoN ihlc ind ns m ill 
iiielnst ilic croi'th'; ''hoiiUl onl\ e\eeplH)n ill\ 
be ittnckcd «;ursicilK If met is{ itie ^rouths 
ire excluded nlmost 50 per tent ol txtri 
durnl tumors ire benij,n in niture ind tub 
nicdh remox ible nnd Iherehire in il It 1 t 
one half of patients with extriduril f^routh 
complete cr idicntion of the tlisc i e 1 p«> ibU 
In ndilition ome of the prim ir\ ind tiond 
ar) enc ip uhted ^nreom \l 1 1 in I>e eompl tt l\ 
remoxed 

I he end re uUb m the jb piiunt ol nir 
series cm be '^een m I ible 1 \ iml \ 

The dnn^^ers of tlie optrifmn jn piinnt 
x\ith exlndurnl neopl isnis iri noi imi li 
preiter thm thit of hmineUonn n*r iniri 
dural tumors or for other di e i t In «i ur 
*}6 patients or / per tent tie ilii u i ‘lue 
directlx to the operatixe proeeduri Om 
patient operated upon ntanx xtir » i 
child of , xears xxitii i second irx pinjim 
ncuromi died from slioik itter tlu nm \ d 
of a hrpe encip ulited prouth I lu i <»tMl 
fitahtj was in i ca e of xentril ehomlromi 
i he patient s xxound u IS he lied in I lu liul 
improNcdxcrx muth weeks ifier tlu iptri 
tion xshen she died suddeiil) from i pulmo 
narx embolism 1 he third pitient unloriu 
natch succumbed to i xxoutu! inftifion 
months after the opcriiion 

Hhle III shows the results in jutuol 
thc3 operatixe fatalities, ami 9 else in whuh 
operation w as done less than a x c ir 1^,0 It i\ 
been excluded 

Suxixixi \ 

I I xclusixc of uUr imedull irx tumors ind 
of metasf itic cxtraduril ind infruluril 
growths about one fourth of all spin il tumors 
ire extradural 

The meningeal md ptnncunal libro 
blastomata constitute 17 per cent of the cxtri 
dural and 8 per cent of the intradural tumors 
the sarcomata and chondromata Oi per cent 
of extradural and 6 per cent of intndiiral 
grow ths 

0 In p,eneral the clinical course of extra 
dural tumors is more rapid sudden exacerba 


tjons of sMn])toms not unusual e\at,gtrition 
of sxmptoms md signs after xxithdrawal of 
tluid b\ lumh ir puncture x erx frequent I lie 
eirh sxmptoms ire often x ague in character 
rout piin infrequent contralateral motor dis 
lurbiiut and lontrilateral parxsthesi is and 
(Ik rexerse Hrow n Sequ ird sxndrome often 
ob erxnl I he increise of globulin or tot il 
protein I rirdx jfextr is m irked as in intr i 
duril tumors anil in main of the xtrteliril 
ill e ihoiulrom if i there is no cxidence of 
uliiriihnoid block b\ tlie manometru tc t 

j Ixlridurd tumors should be dixidcd 
muipnmirx iiondirx and metastatu I\ 
ill! i\L nJ iht melastitie growths ^ per 
lent Wirt prim irx ind 4S per tent were 
11 III I irx 

^ M m\ of i)k pnnur^ extradural j,ro\v ths 
in benign imi cm ipsiil itcd and completelx 
umox ible I lie memnged and perineuria! 
librobi isiom 1 iIk liliromi angioma iml 
ibondromi ire u u illj ingle I he prinnrx 
txir idur il i liondrom i meurs m two forms In 
(lu <m< the ^rowtii Iks in the cxtraduril 
pile on the xtnlral or dorsil ispect ot tlie 
durd ac in Iht other the ^row Ih is derived 
Iroiii md lirmlx tixtd to an intcrxerlcbral 
dl e 

I lu jirinurx c xtradur il s ireom it i oceur in 
two form I iilier the growths ire (fertxed 
from the eiun md luxe no tcndeiiex to be 
tomi idlureni to or inxolxe the w ills of the 
xtrlebrdemd or thex begin within the t mal 
and erode the bone md grow outw xrds form 
iMf, hour gl iss or dumb bell shaped tumors 

6 I he secondarx tumors grow into the 
Vertebral eind either through intervertebral 
lor imina or b} bone ero ion I hex arise from 
the \ ertebr t or p ir i\ ertebr il soft tissues and 
m i> be extensions of grow ths in the thorax or 
deep (issues ol the necl or back The spmil 
cord s\ niptoms ire due either to the pres 
sure ol the extradural part of the growth or 
to interference with the blood suppl> of part 
of the cord md tlie sj mptoms are excepting 
in the chondromat i more acute m their onset 
and more rapidlx progressive Die cliordom 
ata arc true secondary cxtraduril tumors 
although their clinical cour e w is as slow as 
that of m inx benign extradural and mtr idural 
tumors 
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more and more extruded int-) the uterine 
caMt> rhi nectssariK producer a prej.surc 
atrophx in the oNcrKinj? endometrium ind a 
hjpertroph\ hrgeh the re ult of the redcm'i 
in the contiguous utenne lining Such a 
mucosa offers a poor «iurf ice for embctlding — 
and «hen embedding docs occur on the atro 
phic surface pla tnl i aerct i is not unlihcl) 
to folloi\ I urthermorc the location of the 
tumor as it j,ro\\ di locite the fetus and <k 
tcmines its po ition vvitkiu the uterus Ob 
liquc positions of (he fetu or breech present i 
tions in the mid ind tinal trimesters arc not 
infrequent uhile the occurrence of placenta 
pra^ji is rtlafj\tl> more common Jun im 
plantation is found i a complication in 
about 6 per cent of prcgmnci s occurring in 
m\omatous uteri I hi i probablj due to the 
difiiculta which the o\um his m finding a 
suitable place to embed btcau e of the endo 
mctnal ademi associated with these growths 
Tumor m the lower cgment of the uterus 
or ctnix of ana con ulenblc size haxe a 
clinical signiticance for the\ ma\ not onU 
interfere with conception b\ changing the 
position of the extern rl os and its relation to 
the eminal pool or in changing the character 



of the utenne secretion but mav later become 
an important factor m the conduct and man 
agement of 1 ibor Portunateh however 
after impregnation has taken place thej do 
not in an> wa> affect the development of the 
ovum except as the fetus grows thev tend to 
produce malposition', owing to the fact that 
the held cinnot hll the lower segment but 
at labor thev pre ent a mechanical factor 
which ma} block deliver) or interfere with 
the lochval drainage vn the puerperium Suh 
peritoneal tumors produce little effect on the 
presentation or posture of the child unless 
thev are located in the pelvis and man) timc^ 
the labor associated mth tumor located in 
the upper segment is easv ind uncomplicated 
— but lieciuse of their rapid growth the) 
mav ciuse extreme abdominal enlargement 
and pressure embarns ment to the heart and 
lung and interfere with contiguous visccnl 
functions 

\n observers agree that abnormal positions 
irerchtivelv common complication of pre^, 
mnev \\ hen the pregnancy is complicated 
bv hbroid these miljirc entations not onl) 
predispose to earlv rupture of the membranes 
which IS often followed bv premature labor 
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or dr) labor but ciusc uterine incrli i uid 
mcclnnicil d)stocn L\nch in a rc\icu of 
this subject b) a stud^ of lus m'ltcrul at the 
Unuersit) of California found in incidence 
of cephalic prc-'cntatiou in 50 per cent breech 
m2 percent tnnsaersein rSpcrcent Iliis. 
means that labor must be more compile ited 
as e\en a cur<5on examination of I itrson s 
excellent table will show He reviewed the 
histones, of ,0000 labors at the bio in Ifos 
pital for ^\omen and from these he collected 
250 cases in which the li,broid tumor was of 
such a sue as to have clinical consideration 
in the course of pregn inc) or labor and then 
compared the obstetric iccidents and ab 
normalities occurring in this senes with those 
occurnng in 8300 consecutive unsclcctcd 
eases 

Ihese statistics arc in line with the personal 
experience of the writer and should direct the 
attention of obstetricians to the necessitj of 
correcting the st itement so commonlj made 
m textbooks 1 e although the assoaalion 
of fibrom) omata and pregnane) is a rchtiv clj 
frequent one disturbance b) them of the 
normal course of pregnane) and labor is un 
usual Certainl) we cannot subscribe to 



such a st ifiment for an) condition which in 
crciscs the avenge incidence of ibortion or 
dr) labor opcntiv c interference postpartum 
hamorrhage ami fetal and maternal mortalitv 
from \ to 6 limes the ax erage descrx cs a more 
careful clinic il consideration rurthermorc 
while libroids hive these 'unfortunate effects 
on pregmnev pregnane) hi ewisc Ins an im 
portant influence on hbroids for a relativel) 
large percentage undergo some degeneration 
resulting from circulator) stasis 

Sneed states that 13 per cent of Jibroidi 
undergo some form of degeneration during 
pregnane) I he increased blood supply w hich 
is concomitant produces such circulatorv 
changes in the tumor as h>pcrtroph) h>pcr 
plasia and increased v asculant) therefore all 
fibroids grow morerapidl) under the influence 
of pregnane) The'^e tumors become more 
prominent or flatten out or the) ma) alter 
their shape and position due to change in 
location and axis 

During gestation and the puerpenum the 
tumor ma) undergo necrobiosis or red dc 
generation cedema or necrosis Red degenera 
tion IS a partial death of the tissues within the 
tumor with hemorrhage into the growth (a 
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partial i cjitic nccry i ) \ct la uaiialK aiir 
rounded \\ith auflitient h<,alth\ ti ■^iic to re 
cover In this form of dejfencrttive cjiingc 
the rtfl bloo I (.til ut lum(jh7td md the 
bloo<I pigment unite nith neirotit ctlla I In 
complication i me re common m inter»titial 
growths since in thee there i ie cnjng of 
the blood supplv owin" to the intermittent 
cotitr ictions of the uterine mu clt which is 
con‘5tantl> attempting to evolve the growth 
in the direction ot le .1 tr i t mcc Iheecon 
tnctions more jr le s tree the tumor from its 
surrounding cipsult ind leiveit in i pace in 
which the blood supplv m i\ be in ulcqiiate 
Red dcgcnerition occurring during preg 
nancj pre ent a tvjncal vmplom comjilex 
riicre Is su Idcn p iin reterred to the region 
of the tumor ihi i usuiliv fonowedbv the 
appearance of i bloode v \ iml di'^cbarge 
mall in mount brif^ht in col ?r in ckv ation 
in pul e and temper iturc a me derate leuco 
cv tosis and i dr p in the cdimcnt ilirn lime 
Abdominal jnlpitKn show a sudden increase 
in the ten lan in I tenderne s over the tumor 
mass — the turn r u elf incrca es in size 

1 cd (legencriiun i mo t common dunng 
prcrgnancv e pccnlU in the mid trimester 



while (idem i in I necrosis with or without in 
tection of the turn jr art condition which ma> 
bo loobed for during flit puerpenum A de 
generated uV crous iibruul mi\ be sterile 
when If will ( lu c few it anv sjmptom oni 
m ly become adherent to the intestine be in 
fetted and uppurite and simulatt the picture 
of an icutc abdomen with its abdominjl 
pnn tension <listcntion temperature nausea 
vomiting in 1 leutoev tosis 

Ihe ubmiicoii or interstitial tumor ma> be 
partlv or comj)lcicl> extruded mlc the cavil 
of the uterus during the puerpenum As a 
re ull of contraction and retraction ihi Tna> 
lead to infcctic n of the necrotic mass ind pro 
duce a pueqieral infection with foul lochia ard 
endanger the womans life from epsi and 
confiimtd lumorrJiage Mvomatamij mabe 
pregnanev pithologic b> Ihur inlluencc on 
the vmptoms of ge..tation for instance pnn 
IS often const int uterine contractions arc 
not onH increased but are made more punful 
or becau c af the ituationof themvoma the 
uterus nia> be displaced and packed into the 
pdvas and occasion a tram of pre ure v nap- 
toms in the bladder the rectum and m the 
pchac veins and nerve extending down the 
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thigli'; 'incl legs I urtlarniore anoniilous 
bleeding is not txccptioml 'ind when ihi 
tumor is lirgc and npidh grouin^ s\mp 
toms of abdomiml distention with <li^t ti\t 
cxrdiic and pulmonar\ cmbirra'; ment m i\ 
obtain 

I ibroids mu lia\c. i mirkcd inthuiue on 
libor as there is usinlh i preponderuue (»t 
abnormal presentations in ]>ree,nane\ xi»ni 
plicated b\ thesegrowths Ilnswihut (in 
prcdi po estoeirh ruptureof the mtmbnni 
uterine inertia prolonged 1 ibor a high opt r 
atuc incidence postpirtum hemorrhigi uni 
an increased mort dit\ to both mother iml 
child But this igiin i (Icjicntlent not on 
the pre ence of the tumor but upon its lot i 
lion size or the number of tumor uid lluir 
relation to the contr icting or dil Uin^ /oiu in 
the uterus 

Subserous Umiors usu \ 11 \ do not intirUrt 
with parturition unle s thes encrouh upon 
the lower segment or arc sulucsieil intn 
ligamentous or become twi<Jtcd adlureiit t»r 
impacted in the cul desm Imputed nut) 
matt art often so placed tint uterine eontr u 
tions cannot lift the tumor out of the piKi 
On the other hand tumors w hieh during pri » 
nanc\ seem impossible mu be lifted t>ui *>i 
the pehis lu uterine contr iction tnd til »w 
spontaneous labor to t ike pi ice 

Growths that arc firml) impicted in ihe 
pchis displacing distorting hloekiiv 
cerMcal os ma\ prexent an> form ol iniri 
aaginal delucrj ind when the eonstruition 
is unrecognized cau'Jc rupture of the uteru 
Infra^'^glnal deluer^ through a blocked piKis 
alwa) s has had a high oper Uu c marl \Ul\ lor 
the mother Pierson reports ^opel\u tumors 
in 101 cases in which the fibroid was of siilli 
cient size and in locations to cause an\itt> to 
the attendant Crigin ind der found ii in 
98 while we Ind 6 in 60 I lie rcsjjcctu coper 
atue incidence in these three senes was bi 7, 
and 66 per cent 

Multiple m>omata in the hod) of the Uterus 
Imc a direct influence on the character and 
force of the utenne contractions We Jnae 
observed that women in the fourtli decide of 
life who are subject to multiple uterine m)o 
mata frcquentl\ exhibit inst inccs of prim ir) 
inertia ihis uterinu inertia not onh mam 



ft t 11 til diinii^ llu lir t ind eeonil stiges 
oi ]ilH>r bill eoniiiuu into tiu third irid 
Ik« nu in imp ^rt mt I utor in tiu ( lusition 
ol potpirliim lumorrlu^e In herons 
( ri( h im«»rrlngt urred in ■) > jur ( ent in 
our in ^ pi r tint 

I lit lir t I ol 1 il)or is usu i!I\ dtl u ed 
iml pniKingtd tiu eontr utions irc irre^ulir 
iml im Met tut though the\ are often more 
p iinful lor much ol the mu elc area h is been 
rtpl ittd b\ tumor m u e ind if the tumor is 
in I lit lower e^ment of the uterus ind [ire 
\ciil 1 norm il [>re entation with its bill 
V the ution earl\ rupture of the membr incs 
IS the rule iiid will be found recorded in from 
45 to 60 per eeiit of the c i e 1 Ins of course 
IS ail added f ictor in retarding the first stage 
Likewi e with the hip,h incidence of m ilpo 
sitions and e irl) rupture of the membranes 
jt mturill) lollows tint prolapse of the cord 
IS more common owing to the fact that the 
presenting, pert fads to till the dihlino lower 
segment However should the presenting 
pirt come into the pelvis and the tumor be 
displictd the second st igc is not necessarilv 
prolonged though it mu be more painful It 
IS m the third stage in which fibroids often 
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minjfcst thtir mobl scricu's inrtueni.e Phi 
St \gt, IS abnormal in ibout per ctnl of (ht 
cases ind this abnorm^Ilt^ 1 manifested hrst 
bj interference with the pi icent il ej)aruion 
and expul ion eiond bx postpartum h tm 
orrhajj,e third bj the occurrence of retained 
or adherent pi icent c ind faullx draimee \II 
of these complications must be thought ol in 
dealing with this phase of labor 

As a matter jf dim al ficl while iibroids 
m > produce all of the aloremcntioned com 
plications It IS interesting to note that m 
large senes of dehx enes rei itix el\ few actualU 
retiuire ra heal sur^icil intcrxention In the 
Glasgow itfatcrnifx in i , ooo delta cries onh 
4 required abdominal ection for d> tom 
whichwasdirectia attnbuciblc (othepre ence 
of fibroid At the Clinic Baudclocquc in 1 ans 
out of 14 ooo deIn erics maomata of •mfUacat 
size to be considered of ignilicance in the con 
duct of labor \ ere found in S4 jet 06 of the 
cases went to term and had spontaneous de 
In enes InCragins tiida of 0000 coses, at 


the Sloan Maternitv there were b4 which 
were complicated ba noijceablemjomata but 
onl\ 11 hailpeh 1C tumors 9 of which required 
abdominal section or destructive operations 
lor delncrj In Piersons recent review of 
to 000 casts there were 191 patients m whom 
the fibroids were of sufficient clinical im 
portance to require painstaking ob crvation 
In this number there were pthic fibroid 
of which required some form of operative 
intervention to terminate the labor In mv 
personal erits of 7 000 case there were 60 m 
which the position and ize of the fibroid gave 
us anxietj during pregnanej and labor jet 
thtrt were but 6 tumors which required re 
moval during pregmnev and 4 which de 
nutnded «:cction during hhor to accomphsh 
delivcrj One pedunculate tumor of cervical 
origin was pushed out ot the i uli a in advance 
of the presenting part enucleated bj vaginal 
mjomcctomj and spontaneous dehveij fol 
lowed Hence it will be seen that nature and 
retraction of the lower -segment of the uterus 
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dunng labor m capable in mos.t instances of 
taking care of tlic mechanical obstruction 
I rom the fortgoing discussion it is shown 
that there IS an incompatibilit\ between pre^ 
nanc\ and fibroids Ihis is demonstritcd l>\ 
(i) thefrcqucnc\ ofstenlit\ ( ) thctendenc\ 
to abortion and premature libor (0 the 
stornn expenenee wliicli some of tlic c pa 
ticnts hi\c in prcgnincx and labor ami (4) 
the dtoCner \ti\ e eh mges winch oceur in thoc 
tumor in the pueqieruim 

TRl MMI \i 

1 he question of the man igemcnt of fibroid 
tumors, in i)rcp,ninc\ re ohcs itself into dc 
termining (i) whether the life of the patient 1 
endangered bx allowing the growth toremiin 
uid (2) what e/Tccl its remo\ al will ha\ e upon 
the continuation of pre^nanc} Our e\ 
periencc shows that women with nnom u i of 
the uterus go through pregnanes md often 
repeated pregnancies with but little dilbeultv 
Tumors that arc apparcntls impicted in the 
pelsas arc frcquentls lifted out spontaneou K 
either in the course of pregnanes or 1 ibor 
Therefore the necc sps of cmptsin^ the 
uterus bs therapeutic abortion when mso 
mata complicate pregnanes ^crs rar<ls oc 
curs and lisstereclom} ssilh the non siible 
child tn silu IS one of the rare t nett ities in 
surgers In the interest of the child inter 
ferenee should be del iscd as lon^, as possible 
The polics should be intelligent aseptic c\ 
pectanc} but we should al\\ iss be reads to 
act Iherapeutie abortion has no pi ice and 
IS unsafe and uiincccss irj for not infreqiicntls 
this is the onl} pregnanes which this ssoman 
ma> have and interference ma} damage the 
tumor tissues to such a degree that con 
valcscencc may be protracted and tlisturbcd 
for the drainage in a fibroid uterus is poor ind 
perforation of the tumor capsule maj be the 
origin of infection On the other hand spon 
tancous abortion apparentl} seems to obviate 
these dangers 1 he majontj of eases will not 
require surgical interference unless the tumor 
b> Its location or degeneration senousl) dis 
turbs changes or endangers the health of the 
patient 

It has been our practice to dclaj anj oper 
ation until after the vaabilitj of the child and 



trv to prevent iborlion bv in-struction is to 
in mill rcl moils rest at the expected men 
strud period with the dailv emj)lo}nicnt of 
the knee chest posture for b\ the u e of this 
posture the tumor miss and uterus does not 
become impacted in the pelxis and the pelvic 
engorgement is relicx cd 

\\ hen the tumor is found in the pelv is in the 
carlv months of prCftnancx wetrx to di place 
It with the patient m the knee chest posture 
\Mien this fails we continue the use of the 
knee chc»t posture preceded b> a minute or 
two of the mule kick three times a daj ind 
wait to see what nature will do Ihc tumor is 
frcquentl> carried up and out of the pelv is b> 
the growth of the uterus or during the first 
sta^c of labor bj the retraction of the lower 
segment Onl> when the tumor his become 
(i) incarcerated and ( ) when a pedunculated 
tumor becomes twisted or a (3) subserous 
growth enlarges so rapidlj that it embarrasses 
the heart or respiration or the development 
of the pregnanc) i*? anj operation called for 
dunng the progress of the gestation 

Several experiences with operation for red 
degeneration has taught us that it is safer to 
allow the acute sjmptoms to subside and the 
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pr(.{,nmi\ (o pro^ri. thin to itltmpl nn > 
mtctom\ t ir tin complic'ition for ihnicU 
ami pTthoh^K il tiulj ji tins Arm )f urcu 
IvtorviKcroi h )\v tIulUi u mil} cluiktd 
before tumor dt triKlmn has progn ».(1 to 
an\ m irked uul tldom In i eriou 

tffi. t up HI tiu pr<.gmnl^ 

( (‘NDICI (II I \n H 

M inipuljticHi through (he ' ijsiit i i if 
htik i\ ul \\htn the tumir i nuirurittd 
and blue! b th liirth pi i^t \Utin|it to 
(U j)I lee it manuallv ra i\ re ult iii injur\ to 
the mother to (he child \nd to the tumor 
It 1 fir better to u e the knee elit I p ► ill >n 
ind ^\alt tor th retrietion of tlie !< wer sc^ 
ment It this <1 >c not lilt the tumor out the 
deli\er\ shjuld be b\ section followed 1>\ 
enu leitionorlu tereetoma a (he indi\i lu il 
pcculnrilits ot the else require 

lumor ol tlie eer t\ or uln e u il or inlr i 
lij^imentirv priwth caiinrch be jni hed out 
of the ptl\i ind iieciust of their po itJon 
cinnot be cxpnltd to retruit heiit upT\ 
pubie delncr\ become a nece it\ Whether 
ut do i m\ imcctom\ or i hvstirectome will 
dtptiul tntireK upon the itmtion the ize 
of the tumor in f the number ot lihroul m 
the uterus The con\ lie cenct from h\ ter 

ectoni\ 1 much moothcr than th it follouinj, 
ce ircin with m\onlect^m^ and of h(e ue 
hi\L leaned tow ird the fermer 

IIU M \N \CFiirN t OF Till IIEPIERIUM 

VIJ tibroi 1 undtreo some dt^rte of rrdeina 
imme hitch after deli\er\ mane of these 
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pirticulir!} intramural j,rouths diniini h in 
sire and elisappcar durinfi iinolution hut 
injuf} to the lumor durm^ labor ma\ be 
fjlloucd bv necrosis or infection and ma) 
ereitc iii tmerpenc\ u Inch u ill require carh 
r idled operition durin^ the piierperium In 
aolution 1 more t ird) — ubmticotis tumor 
ire liktK 1 1 be e\tnuietl in the uterine ci\it\ 
Hid bteome pe luncul itc hence uterine h cm 
irrh ige IS n it uniommon Sub erous tumors 
nijv become tuistcd uul necrose and require 
abdomin d operition while submucous tu 
m >rs u u dh become pcdunculUc and arc 
more orJe s eomplettli catnuJed tbroupih th 
eer\i\b\ uterine eontr iction uhentlit\ ina\ 
be reinreed bv \ i^,inal mvomcctomv 
In central itmiv be tiled that surfer} in 
tile puerpenum iseinlv indicated in the pcdun 
euhte sul) ermi ind intra uterine polipoiil 
growths uul that r idiiim incl \ ra\ Inveno 
phee m tlie man ipinHiil ol thehimorrha e 
Irom these lunu r ilurin^ the puerpenum 


DlsctbSlON 

ilR Km Pi 1 ! rs V \nn \rb r Afitinr-tv 
1 rtii tel r unf tu tch cc rling f the 

I II t of I the >l)vt t 1 nn an i g\n co! 
Cl t I n I li I p n \ r\ frequenth lo Icc le 
L t ca ’trein li t i ) \ tcncto i i th 
int t of the the full term fctu or the moth r 

1 h f r the tc tl t I g c ati e cl ang in 
the f tu m if tcirl lorsoni tear I hav 
leen n line t Irf Hu! cr f th b n rsit) 
of RI hg 11 ca Iv embre In i t a fe in 
Ui c II hich the hb I utc u 1 m le i r 
lo I I the man \i im nth or t opre nanl 

I h 1 h p i to 1 i a p f t n h f tu I > h s col 
Icct ( t \ Mmost ulth ut except cn such 
ft u aref it mien pi e aminati i sh ed 

I t h c H nc m St concluk 

thitu alh exc pt hcetlcfil o io fbr i re 
c t 1\ t cr s al ort: n i the rul 

It I su p I g f) t tl f qu c\ \ ith hi n 
ab 1 le tcnliti is met ah me q i 4ti d\ 
voung V )m i a c p rfcctl norm 1 Hh 

cei tion jf nc o mor fil 1 iulcs in the 
ate u I nil c pen nc no form of treatment n 

u h CISC I of > il 1 he fibroi 1 n such ca 
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mi) or mi) nol incrii'^t in si7C but conception doc'. 
not occur On the othtr hind the di ipporntmcnt 
IS ill the prciltr when ueh i pitient ifler \cirs of 
stcrilil\ fimll\ conceive ind iborts cirU in spile 
of the Rrcitc t circ to continue the prepninti 
When pre^n inc\ poc to term or rii ir term in ihe 
lihroid utcru one need not be ipprchtn i\t txcipt 
in rire cist in wIncJi tlu libroul noduk i ttr\iti! 
or it leist so low diwn it will not ri c out of the 
pcl\is T pripinncx id\ incc \ prepnint uttrus 
disturbctl b\ minN fibroid prow th m i\ ind u uill\ 
docb not pi\c ri c to trouble it the <lcli\cr\ whili the 
cer\icil nodule b% di tortinp the birtli tin d mi\ 
mihe the libor e'ctitmcK dinicult I reciH i rertnl 
Cl e sitn in con ulliiion in which the fctu lu 1 it 
the sixth month Ihe bod\ of the fctu wi t\ 
ptiled throupli the pirlnlh flihic I icrvix thi lu i I 
beinp left ibo\c the no lule \il effort to rtmixi 
the fetil held frim below were unixiihun ml 
nece sitated i h\ tercet mu in i <|)lie lull I r 
tunitcl) the piticnt ur\i\t! ifter i t >rnn on 
xalesccnce but there miphl luxe I ten i liHer nl 
stoT) I ookinp b ich oxer uch i In torx n xx ul 1 
hiNC perfnrmeel the lu tereetmix virK v u i 


the tlnpnosis of fetil dcitli wis cstiblishcd flow 
exer on the xxhole mire women ind b^ble^ wdl be 
juc crxtel b\ con crvitixe treitment 

Iht hnptr of postpirtiim hemorrhipe in full 
ttrni liber m the prt cncc of uterine fibroi i is 
ml nt I hive known of i numlitr if in linces 
in whieh the I ibor wis pcrfccllx neirmil \tt tlie 
xxomtn died or ilmi t died freim imperfect uterine 
coiilri turn Lterinc relixatioii mi\ oetur e\en 
ifltr the expul ion of the pheenti in 1 cxtri pre 
c luti 11 houl I be tiken to tiurl such i ptii nt 
trim po l{irtiim hemirrlnpc \ number il \i ir 
i„ Ihil i go 1 I opportunitx tool) tree the lelnn 
)r rithtr non letion of i fibroi 1 utcru in whieh i 
n ire 111 w is jcrformel for mother in lie iti n 
On lee me ei ucu tome 1 to seeing ellieient 
ut rme e ntrulioii i rcur iftcr the uteru i emptie 1 
l)\ lei ire III lint it 1 hiimiliilin^ to utlieleit 
te Ik umltlt t»tiii e the emptx uterus toe intnel 
X ith the irpiii within ones hinl I ut ueh wi 
the c I c \(l me tho 1 fide I in 1 1 w i c imprlk i 
to renxvt the uteru t ut the w mi in lite ll 
lemni Inti h w Iielplc we might be in eerliiii 
i e X h n the mxmpwlilion ire (r>ni belix 
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$URGER\ G\M:C0L0 &\ and OBSIETRICS 


CO\CEK\l\’L, ZHC PREVVLCYT DEVriL OF rUNTCTIOVS LOMG 
MIRIBUTED TO THE G\LL BE VDDER' 

HyI m\ \RD \ BO\DE\ \M PUD C/zrct o 
It f A my L ty f tJl 


T wo rachta! conctptionb of the gall 
bladder \\hich ha\e rec.ti\cd consider 
abk emph isis m recent ^ ears haA e had 
to do with negation of function first the 
denial that the gall bladder ph\s am signih 
cant role jn digestion ( i ) — some authors c\ en 
going so far as to issert thit no bik which 
enters the gall blidder e\er lei\e it b> «a\ 
of the c\ Stic duet ( 015) iml second the 
assertion that the gall bl idckr is a passixc 
organ and that insofir is biie lea es the 
re«er\oir It IS expelled b\ extrin ic igenue tor 
the tlasti ree:il ol enclosing walls) and not 
bv the contractile force ot the gall bladder 
mu culdture itself Cib 18 11) 

I ht lir&t of the e \ lews is no longer ten iblc 
and the second 1 fist succumbing to assault 
But unf( rtuintch these two ncgitions ha\c 
become o prex alent m recent \ irsa tohaxe 
occisioncd widespread disbelief in the utilit\ 
of the gtll blidder ind this growing skepti 
cism has resulted in the mere ising resort dim 
call} to unwarranted cholec) stc tom\ so that 
It IS no longer uncommon to nod reputable 
surgeons remoxing normal gall bladders with 
normil appendices when operating lor h\ster 
ectomv or exen in the cour e of exp|orator> 
laparotomies \s will be pointed out later 
the result ot this procedure (in addition to dis 
turbanecs of the bilurx duct sjstem which it 
creates) is to dtprixe the patient of that con 
sulcnble upplx of concentrated bile which 
rcgularl> initiate the digestion of meat and 
f it cont lining foods it (he beginning 0/ e\ er\ 
meal 

CENFP \L OnjECTIONs TO fllE THFORX OF 
X BILr KEsEIXOIR 

^upcrliciillx Mexxed manx facts haxe 
seemed to support the denial of aclixe func 
tion lor mst met it is gcneralH aj,rced 
imon.,, surgeon tint no one t-xer set the 

) I h h h U J b> Iv pjrBI 1(U 
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human gall bladder contract dunn" an open 
tion But the reasons for this are sufHcientlj 
obxaous First there js no sustained stimulus 
ior contraction the stomach and duodenum 
being usuallx tmptj of food Second it has 
been shown that mechanical manipulation 
chilling and deep ether anesthesia inhibit 
rhj thmic contractions of the gall bladder (35) 
If howexer the abdomen is opened under 
local an<tsthcsia (is recorded m 2 instance 
b\ Afutsuo 30) contraction of the human 
gall bladder mvj be obserxed 5 minutes alter 
the administration of mvgncsmra sulphate 
Mso in the abdomen of cats opened under 
local anesthesia I haxe frcquentl) watched 
contraction of the gall bladder lastin'' for 
sexcral minutes after the intraxcnous mjec 
tion of 0001 milligram of adrenalin This 
consists of a slow puckering of the surface a 
characteristic bleaching of the w ill due to it 
changing dcnsitx and a gradual withdrawal of 
the whole xtsnle from the margin of the fossa 
in which It lies 

It Is also true that full; contracted normal 
gall bladders are rarelv if exer encountered in 
the operating room but this is a direct conse 
quence of not feeding patients before opera 
tions Prexious to the introduction of anazs 
(he u howexer cmpt> gall bladders were 
frequently obserxed at autopsy Fxen Galen 
knew that gall bladder were not of one size 
but found them in his dissections of animal 
sometime xtry full sometime emptx and 
sometimes in in intermediate state (i?) 

A uotible exception t this 1 the gall bladder of 
the do hich nl) partiallj emj t es after meal 
usuall> n t more than half Its contents although ^ 
one occasion I as aWe to induce the e acuatiun 
all but cubic centimeter of it contents bv a m xed 
meal (Fig sB) Unfortunately this species 1 th 
one which has been worked upon nio e than any 
other so that cloubtlc s it as Jamil ar ty with this 
animal \ hich led Carl on to conclude that the 
role of the gall bladder as the storage organ t t 
the b (e has been gfcatl> e ig^erated (12) Tb 
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pccuh »nt\ of the canine gall bladder has nc\ cr been 
explained but quite likcK it is a con cqucncc of its 
rclati\cl\ larger size as compared nith that of man 
the cat and the guinea pig— 3 species m which 
It complclcl> empties after a meal of egg \olk 
\ccording to Wakerhn the aaerage aolumc of the 
bile rcser\oir of the dog is 15 cubic centimeters 
whereas m man it probabh aacragt less than 45 
cubic centimeters In 4 patients whom I ha\e 
visualized the cstimatcil volume cxclu ling the ntek 
of the gall bladiler ivcragcd ■50 ciilnc centimeter 
The smallest one with which I have workcil (1 ig r) 
held 16 cubic centimtters and cmpticil nine tenth 
of Its contents in 16 minutes after a meal of egg volk 
and cream In the next so minutes it partiallv filled 
and thereupon emptied again \\htlhcr the third 
filling was followed b\ cmptving could not be ascer 
tamed (Graph C p 3^^ references) It is not ur 
prising therefore that complete cv icuition of the 
gall bladder in dogs occurs onl\ rareh \c\trlhi 
Ic s the mechanism 1 tapihle of grt iter re i> n e 
for Ivj has reccntlv shown that the gall bli 1 1 f I 
the dog can he virtuilh cmptie 1 bv rcpiit‘1 
intravcnouhinjectionsof a higbh purifie 1 eirctin 
(See supplcmentarj note it end of article ) 

Agun the rditncK small si/c of the gill 
bluldcr has been seized upon is eaidence fh it 
this Ofoin could not hold ill the bile (bat 1 
secreted m 24 hours and tint it eouM not 
therefore function is a slor ige orgin Hut we 
now know tint no such demands ire mule 
upon it for much of the bile eercted In the 
h\cr passes directh into the intc«.tine more 
or less continuoush for i time following 
meals and at longer inters ils during fisliiir, 
(2) Within the last few > ears It h IS iKobetn 
shown that the gall bliddcr his grcit con 
centrating power (, ) and tint frtqucntl> it 
discharges part of its contents during fisting 
(6) and all or mlicli of its contents ifter 
meals (4) 

Another argument tliat is often cite<l is the 
fact that the gall bladder ma> ipparenlh be 
removed with impumt} \ct choltcjslce 
torn) frequently results in well rccOj^niztd 
digestive disturbances (14) the first effect of 
extirpation being the dihtation of the cxtri 
hepatic ducts (24) Also change in jiressiirc 
conditions after removal of the gall bladder 
IS said to predispose patients to an earlier 
appearance of bile pigment in the blood should 
the common duct become occluded ( 8) 

Tinally congenital absence of a biliary 
reservoir in certain species of mammils has 
been cited as evidence that the human vesica 


fellea is useless — notwithstanding the fact 
that no studies hav e ev er been made upon tlic 
rite ol tlow of l)ile from the liver in such 
species \ti It IS conceivable tint both the 
I itent jienod of this flow and Us rite differ 
from tho e in mm ind that these ihiTcrences 
mi\ be tonipensitory to the loss of a bilnrv 
n irvoir I urthcrmorc it his been shown 
tint the bilirubin eonccntrition of the bile 
tikeii from the eonimon hcpitic duct of in 
anim il which h IS no gill bl iddcr thcrit -1 
Stunts i greit is that from the hep itie duets 
of one which Ins i toncentr iting organ— the 
mou t ( 0) 

As a t>roltar> to this mav be added a bitherlo 
iinpul h lu I ob crvalion of the wnlcr 1 1st spring I 
hid the g » 1 fortune to Imti 1 clear case of congLiiital 
ah elite of the gill bla Ider in an anxsthctizcd cat 
with tthith 1 was working \ftcr inserting a can 
nula III the eonimt n duct suflicient yellow hepatic 
blit was colltcted to permit i colorimeter test b\ 

I olni of the llarvirl Mtdical School to whom the 
simph was lun led for anll\^la When compare I 
with i simple of ytllov hepatic bile sub cquently 
t litttt I from the htpatic iluct of a normal cat the 
blit from the inimal without a gall bladder was 
f mml to ht times more concentrated than the 
bile Jriwii from the hepatic duct of a normal cat 
If we mav juilgc from one cise it would thus appear 
that when the gall bladder is lo t early enough m 
fet il life the dtfiLicncv is partly overcome by a 
conijiensitory mechanism 

\!1 of whiel) goes to prove the importAnce 
of i tonetiUrnting mechanism Indeed it was 
the toinincing demonstrition of the con 
(cntriting function of the gall bladder by 
Kous intl McMastcr m 19 i which initiated 
i reluct int return to the historical conception 
of the gall bl iddcr is an important organ of 
thgcstion A second step in this direction was 
made when the sequence of events following 
the eating of a meal was set forth 

llir EMPTYING or THE G VLL BLVDDEP 
VriEI ME VLS 

\lthough it had long been recognized by 
physiologists (16) that ingestion of mixed 
foods IS followed by the entrance of bladder 
bile into the duodenum it was not until 192^ 
that the matter was given an exact status by 
the discov erv of a simple food (egg y oik and 
cream) which regularly and consistently emp 
ties the gall bladder of Us fluid contents (3) 
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This inform'ition w i obt lined the rithtr 
crude method ol kilhn^ i large number of 
inimal it regulir iiiter\ iK fallitting meils 
Two icirb later (4) on 'ijiptvin^ the new 
Grihim method of cholenstogripbi to this, 
prolikm It w \ tlisco\ered tint volk ind 
creim produetd the sunt i jmplelt emptiint, 
of the human gill blulder (fig 2) 

During the lit} ear the uriter h i tudied 
the effect of till diet on 4 healtha \oungmen 
and women of the student il i In thi lifot 
seneb of indmduils \ri\ were tiken it 
bhort inler\ alb after loo I until the g ill bl uider 
bhadows dmpjieired then the thanging \ol 
umes ol bile were computed an i leantrielim 
eur\ e for e uh indi\ idu il construe feel (I ) 

On!} the fundu 1 hail infu i libulum f ih 
gall hUd ler m \ be u 1 f r i j ut »lr 111 the 

bha low ! th leek 1 u uilh h I icn I Ii i 

another plane 1 1 cal ulatiag lum tl ) ic 
cystogram i Ivii ll\ tnns e Im l mall 
circular plinths the assu ption be ng ihn ihe gill 
bhd ler 1 c rcuhr m c seeti n whci u 1 r 
tractioi an I the volume ut 4 h p{ ith (hen c nt 

puted b the well kn n f rmuh Ihc 

proce 9 in ly be CO I r hlv h rt n I I > ih use 
of graphi meth d 

1 he Stan 1 r 1 m 1 a I ] ted 1 ; ti t i 4 w 
egg \olks nd h If a pint of cr m thti tterr I 
ing the mixture n r t latablc Ip rh p acc 1 

ating the initial coi t ci n 11 t g Ik al i c 

both in an mil a 1 1 in i t t nil ffec 
ti\e as V hen mix 1 ith im si e u| t ihi 
time it 13 t} e o Iv h cretc n rural / f hi h has 
been fou I to e npiv the mam nabiii g 1)1 la 1 ler 
con istentK a I cui pleteh it h be n I crbel 
n thi sen a spec tic f J B t m iw fat 
containing fool ind me ts h ve n 1 lenbi 
though Ics er etle t lerbip the greit II c c\ f 

egg \ oik 5 lue to t emui ihcd f m a 1 1 ihcl ct 

th tit s a complc mi tur oil tsmllpo I \ hich 
1 retaine I so 1 ng in the tom ch that me t of 
it are bci g d scharge 1 into the 1 1 um f r o 

blours'i cat) ih s kcej 1 g the gall bl llerunlr 
stimulation fra nsi lerabi p r d dutin hich 
time It 1 u ualh emptied of all it ll 1 ontent 
althougl rel 11 g and rc c npt\ ing mav al o 

In the courbc of tin stiid> mm> new facts 
about the human gill bladder h i\c ippcarcd 
lubt the (il charge of bile from the gall blid 
dcr is intermittent in character the first con 
tricticn phise being the most important one 
Apparent!} too there is a sex difftrence in the 
e\ acuation ol this organ — the fem dcgall blad 


dcr being somewhat smaller but di charinn 
fibter (after egg \ oik) than that of the male 
(8) Thus in 1 } oung women the quide t 
time in tvhich the gall bladder dischar cd i 
cubic inch of bile at eraged less than 0 min 
utts whereas in i \oung men an ax era eof 
32 minutcb wa required wath the cone 
quence tint as much bile was discharged l)\ 
the Itm lie o dl bladder m the first half hour 
liter imeila b\ the male gall bladder in the 
hr t 43 minutes In attempting to amhze 
the e indnidual and sex diflerences it wa 
huiid thit the initial iciditx of the stomach 
the rite at which the stomach emptied or the 
length cf time required for a meal to pa 
thr ju^h the mte tin il tract did not affect the 
rate of empt\ing of tlie oall hladcler (9) 
( hroiue con lipation ind menstruation wen 
il o I und fo be without demonstrable effect 

One ot the most striking features however 
is the er\ hurt 1 itent period of contraction— 
u u ilh le s (h m 2 minutes after the ingestion 
ol e^„ \olk ind cream — ilmost simultane 
oh h w It h the pa s ige of fond from the stom 
uhtlig and,! '^incc the pre cnee of bile 
in the duodenum is known to initiate the flow 
ol pantreidi juite fMtllanb} Ix}) its dis 
cJiirce from (he gal) hliddcr at the xer} be 
ginmiio ol i meil Ins therefore a double 
ignitie iiKe 

^s a re uit of the t new observations it ha 
become clear that the human gall bladder 1 
designed totmpix the bulk of its concentrated 
biledurm the lir t hour of digestion and that 
It completes It work as x rule before the 
see retie n ot bile from the hxcr reachc (t 
m iximum Ilow ^ and 4 hours after a meal (6) 

I here i provided therefore an mte'^ratm 
metliamsm bx meins of which thcintestinei 
supplit I with in almo t continuous flow of 
bile trom (he moment that food enter the 
du idtnum until the time when the last of the 
food leixcs the stomach 

In pitc of these facts however there are 
still inxesligilors who claim that the lessen 
mg amount of bile in the gall bladder after 

meal i due to the concentration of bile with 

in that \iscub In refutation of this it 1 
merel} nece sarx to point to the speed with 
xxhieh the volume of the human gall bladder 
maj be reeluced— j patients for instance 
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In\ing (li<5clnrgcd 1^3 cubic inchc'? of hilt m 
the first 15 minutes of a mnl (e^ IiR 0 
lurthcrmore in fiN or'iblc ems the pre tnct 
of iodi7cd bile in the c^stlc duct (I ip loH) 
ma^ be ob'icr\ed in hunnn choltcx slogrims 
G 6) If this bt not «;uflicicnt sktplii il 
rtaderb should cmplo\ \\ lut iktr s mttho<l of 
filling the gall bladder of in experiment d 
animil with lodi/cd oil and watch the expul 
Sion of oil under the fluoro cope ()6) 

INTRINSIC \ 1 KSUS FXTKINSR lOltlS 

Notwithstanding this belated restoration of 
the gall bladder to a position of import into 
man\ in\ estimators are unwilling to ailmit 
that bladder bile is expelled In the eontr letile 
force of the tunica musculans The substi 
tutcs which have been offered are numerou 
including respiratorx and intri ibdomiiul 
prc'J'sures the swelling of the lixer during 
xa odilation the pumping action of inte tinil 
pcnstalsis the recoil of the elastic w ill of the 
distended gall bladder and the fludung leiion 
of the hepatic bile as it enters and leixes the 
cxsticonfice \cr} reccntlj it has been pro 
posed that the matter be compromised b\ 
merel) adding tlie action of the gill b!ad<ler 
musculature to all these other f ictors none of 
^cm being emph isucd abo\ e the others (i<>) 
But as muters now stand it his been re 
peatedU shown several investigators that 
expulsion of bile from the gall bladder can be 
induced cxperimcntalh VNhen all these forces 
except the muscle tunic hue been eliminated 
Itwould«eem therefore that those who ul\o 
cate the considerable potenev of anj of these 
extnnsic forces arc now in the same position as 
tho'^e investigators who formcrl> maintained 
on insufBcicnt evidence that the gill bladder 
musculature was the clTcctiv e agent— namcl> 
upon to demonstrate that the forces 
which the> advocate can promptlj discharge 
an> considerable amount of bile without tlie 
aid of an> other agenc> 

w ith this introductory statement it is now 
appropriate to consider the accumulated tvi 
dence upon which is based the assertion that 
the muscle tunic alone is sufficient to empty 
tbe gall bladder 

I Amount of muscle tn gall bladder tall 
there is sufficient smooth muscle in the wall 
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of the gill bliddir to expel the bile In the 
biliary \e itleoJ the cit fonnsfintc there is 
as wide a tunic i mu>^uihris as in the sm ill in 
testmc of ih U anim il- although the fibers in 
Ihc Utter orgin arc picked much thicker 
Before we Icirncd to induce emptying of the 
gall bladder by the use of ippropnatc foods 
cstimites of the thickness ot the muscle tunic 
were made from sections of distended vesicles 
and obviously afforded inadequite means of 
comparison Thus Hendrick on s studies on 
the musculature of the biliarv tract h ive been 
quoted bv those who were not familiar with 
the histology of this region to prov e that tliere 
is onlv a small amount of smooth muscle in the 
gall bladder of the dog fri) But he prepared 
his specimens by injecting a macerating mix 
ture into the common bile duct until the 
w ills of the gall bladder were distended In 
Figure 5B a section through a contracted 
xo'iiclc of a dog IS shown which demonstrates 
the substantial thickness of the smooth mus 
clc tissue m this species But even m fully 
distended vesicles there can be no question as 
to the amount of muscle (Fig 6) 

2 I hysiological studies of the tunica mus 
citlaris Ihc muscle tunic of the gall bladder 
exhibits all the common phy siological charac 
tcnstics of smooth muscle including the 
power of spontaneous rhythmic contraction 
bince the classic experiments of Doyen in 
1893 physiologists have repeatedly demon 
strated rhythmic pressure changes within the 
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gall bladder which can be attnbuted to one 
source onlj the acluntj of the tunica niuscu 
Ians Beginning with Do) en graphic record 
of these contractions ha\ e been obtained b> 
introduang balloons attached to \anous Linds 
of minometers the gill bladder being uther 
til still or separated from the Iner or e\en 
remo\ed from the bodj The e studies ha\e 
been supplemented b> experiments testing the 


action of drugs upon strips of gall bladder 
muscle isolated in physiological salt solution 
In most of the cases in which it was observed 
tn still care was taken to prevent contact 
with adjacent viscera and to eliminate respira 
tory pressures U mg such methods m dog 
Bainbndge and Dale (z) established the rate 
of contraction as i to 3 undulations per min 
ute Okada (31) found it to be from 2 to ^ per 
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Fir 3 Two contraclion cur\cs male from the ame 
individual (Ca V II 11 ) illustrating; tlic |ir(.ci ion ith 
\ hid the human call bladder re pond to a meal f 
> Ik and cr am The curve at the left was rccon trucU I 
from \ ra>s male with the pati nt l>in„ contmuou 1> 
upon a table Tl c one at the njit was made month 
Uter with tl e table rotated to a vertical plane an 1 \ ith the 
patient contmuou I> m an upright i>o iti >n 1 or orit^inal 
\ ra> steli„ur 7 In other re poets the condition were 
constant \ppar nth gravilj does not affect the rate of 
cmpt>in» Incidcntallv thi series repre enU the fastc t 
cmptiing time recorded m an> joun" man Ordinates 
r pres nt cubic inches of 1 ile abaci sas time m minutes 
after a meal of 5 egg >olks and a half pint of cr am p nod 
(in contraction curve) ucces ivc \ raj-s Tor data on 
rate of emptying of stomach and intestine m thi mdivid 
ual sec Fi ure i (\ H 11 ) bil liograph) 9 

minute but noted thit the rhj thmic acliMt} 
was much more marked following 1 meil of 
horse meat In the most recent study tint 
of Taj lor and Wilson {35) the rate was placed 
at from 2 to 6 contractions a minute j c 
somewhat faster than that of tlie stomach 
Ihesc authors brought out the further inter 
esting facts that the gall bladder rhythm was 
\er> sensitive to such conditions as chilling 
anesthesia and manipulation of either the 
organ itself or the duodenum but that intra 
venous injections of adrenalin greatly in 
creased the amplitude of the contractions 
This latter observation is very significant and 
IS in accord with the writers discovery that 
intrav enous injection of adrenalin causes more 
pronounced momentary expulsion of iodized oil 
from the gall bladder than that of any other 
drug — the contraction being visible to the 
naked eye in animals with the body cavity 
opened under local amjsthesia 



Fi 4 S 1 cted chol evsto rams of a voun" woman 
(La \ II II) sliowinf, changi. in slnj of 1 h iticr 
after a mtal of tgg yolk and cnam I ntient \ raytd in 
upn ht po ition contmuou 1> for sev nl hours after 
tvting I J minute after eating, volume 36 7 cul ic centi 
m ter \oU a'^ing Iiain. and greater concentrati n of 
lye mboiU and funelus 13 minutes later volume 165 
cul IC c ntimcter Note more uniform den itv and shape 
of gall blailder at 15 minutes after eating \1 0 note the 
rapi I rate at which it emi ties against gravitv 

3 Changes tn shape foUou.'tng meals A 
third line of evidence is the change in shape 
whicli the gal) bladder undergoes following 
meals — a chvngc which can be interpreted as 
due only to contraction This has been dem 
onstrated both m the human body and m am 
mals In \ nys of the human gall bladder 
the first significant change usually appears in 
the fundus (I igs 2 and 4 see also earlier 
papers 5) Previous to a meal the pear 
shaped sack appears relaxed as if sagging 
under the weight of the iodized bile But often 
within '* minutes after a meal the fundus nar 
rows as if the bile v\ere being lifted by com 
pression from the bottom Sometimes this is 
sufficient to reverse the shape of the organ — 
the fundus becoming narrower than the bodv 

The writer cannot advocate strongly enough the 
importance of N raying patients after meals as well 
as before ns a routine procedure in roentgenological 
departments The simplest method would be to 
have pictures made every 5 minutes during the first 
half hour after the patient drinks a pint of milk 
This diet would not completely empty the gall bind 
dcr but would cause the first and most important 
phase of contraction when the gall bladder delivers 
over half of its contents (6) There arc several rea 
sons for adopting this procedure first to test the 
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contraction rate secon 1 {or the purpo e of in 
terpreting th n rmal hapc of the gatl b('i I (er and 
third a means { Ictectug aCnormahl e an I 
adleso s (7) Du mg fisti g the gall bl dder is 
u uall\ flic dani ts shape subject to { tort >nhv 
surroun ling org os \ oon as contraction cts n 
an 1 1 il i expelle I it round up an I tend to 
straight i ut jft n rc c 1 ng the n ck an! t\ t c 
duct U ig 10) 


In animal*, the t( ntraction of the ft ill bUtl 
der has been tuditd 1 a a sarictN ol methods 
Uhttakcr uorking «]th cats and eraploaing 
his oa\n iodi 7 ed oil method haj, published 
\ ra>s uhiefi iiow t m Cri tions in (be neck 
boda and fundus of the gall bladder /oJloujng 
a meal of ej-g aolk (I ig b ind t>) He al 0 
obsera cd these changes t iking pi ice under the 
fluoroscopt ( 6) Higgins ind Mann hd\ing 
opened the bod> cuitj of th guinea pip 
under locd in^sthc n obseratcl the/^ 
bladder for seaeral hours as it ({imtm j 
aolume after a me d of egg \ oik rhej-j 
that at first there w ere e\ tral centers c 
traction ishich induced a lariefi of palft 
hut thit hter the c independent areas gA 
a\\\ roeroCd to elTe^fhe reductmn of 


that stimulation uith an induction current 
produced marked contraction ot the gill 
bl idder fir' 

4 Cr/(u if c\/>cnfiteii(s \ctual expulsion of 
the contents of the gall blad ler in rc&pon c to 
smooth mu cle dru® adrenalin and food hai c 
been recorded under experimental condition 
which ruk out the action of ixtrm ic force 
McMastcr and Elman (27') for instance ex 
eluded these factors b\ means ol an ingenious 
sxstem of triple intubation 3 eparate tubes 
b< ing in tailed in one animal— the hr t m the 
c\ tic duct the cconcl in the upper part jf 
the common duet and the third in the lower 
part ot the cholcdochus Vftcr feeding the 
animal thej were thus able to record simul 


t intou 1\ the flow 
(ler into a manoi 
Secreted b\ the h\ 

>a sage of bile offi 
important tcil 
that the e tub] 
before the exj: 
ted (lurin, 
of funclioj 
dog 




from the gall bUd 
< .amount of bile 
0 re istanct to the 
intestinal wall 
work was the 
d at least 
tubes bcin^'^ / 
I that no / c 
Irom the ojT 
trained to[ 
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operate and \\erc in normal condition at the 
time of the experiment Under such fax orabit 
conditions these inxesligators were able to 
demonstrate the sequence of events following 
the ingestion of food Thev found that im 
mediatelj after eating there was an ibrupt 
increase in pressure xvithin the gall bladder 
(loo to I 5 millimeters of bile) and simul 
tancouslj a relaxation at the duodenal orifice 
of the common duct In an accessorj cxpcri 
ment on the same animal thev measured the 
amount of bile emerging from the intubated 
gall bladder instead of recording the pressure 
changes b> a manometer In contrast to the 
abrupt emergence of bile from the gall blad 
der there was no immediate increase m the 
flow of bile from the liver and when it did 
begin it was gradual Since Kelling had 
shown that 300 grams of food could be eaten 
b> a dog w ithout increasing the intra abdomi 
nal pressure owing to a compensatory rclaxa 
tion of the abdominal muscles intra abdomi 
nal pressure was not a factor in the expulsion 


of bile from the gall bladder Nor could it be 
attributed to the flushing action of hepatic 
bile nor to tlie sucking action of peristalsis 
since the manometer tube was connected to 
the cvslic duct onh I he conditions of the 
experiment therefore permit but one con 
elusion namcl) that the bile was expelled 
from the gall bladder b\ the action of its mus 
cular tunic in response to the ingestion of 
food 

Balloon experiments \\ith the gall bhdder of the 
dog have been a favorite pastime of phvsiologists 
and surgeons up to the present unting Manj ^\ho 
have restricted their observations to manometer 
readings have inferred that the pressure changes 
induced by the admitted contraction of the gall 
bladder around the balloon were not sufficientlv 
great to expel the bile But they hav e not taken into 
consideration the damaging effect of all forms of 
general anesthesia upon gall bladder action nor the 
quantitative difference which quite likely distin 
guishes the contraction m the dog from other species 
such as man in which the whole viscus has been 
known to empty in 15 minutes (Fig i) In the 
opinion of the writer the work of Mcilaster and 
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Fi" 8 \ ra>-s of an CTpcnmcntal animal (Cat i) m 
hi h the gall bhddcr was lille 1 with lij lodol ami the bile 
duct c%crc(i so that iodized oil x a Uaktnt, out into the 
bod> caxitj at the time the abdominal wall was sutured 
1 2 hours after the operation Note iodized oil m the body 



ca\itx D 4*j hours after operation Call bladder not \ct 
cmptioil notwith landing the fact that the bile duct fias 
I cen c\crcl C rj minutes after meal of egg jolk. Note 
bile incjstic duct 



Flo 0 Experiment similar to that shown in Figure 8 
excepting that a funnel was placcil in the cxerid cnl of 
the common duct to insure fret exit of bile into the body 
cavity (Cat K) 1 One half hour after operation H 
hour after operation lodued oil stuck m the com 
mon duct is the same as that stcn m 1 Gall bladder bas 


emptied little if any during thi time C 40 mmutcb after 
egg yolk Note constriction m the fundus of the gall blad 
der and continuous column of oil from the fundus (0 the 
end of the common duct showing response to food in pite 
of the fact that the connection of the gall bladder with the 
duod num has been interrupted (cf figures reference 9) 


u hen the all of the gall bladder as damaged 
by squeezing it \\ith clamps the \iscus failed 
to empt> in proportion to the amount of in 
jury ObMOusl> the action of intra abdomi 
nal pressure upon the gall bladder would not 
have been interfered with bj this procedure 
And v\athin a few months Spurting and Whit 
aker (33) have shown that patients who were 
subjected to operations for drainage of the 
gall bladder (merely cholec>stostomy) never 
recovered the ability to empt> the gall blad 
der — the inference being that the muscle 
tunic was permanentlj impaired 
Continuing the work on cats the author 
sought to eliminate by two methods every 
factor but that of the gall bladder muscula 


ture The first of these (5) consisted in fiUing 
the gall bladder with iodized oil and then t> 
ing the common duct just below the entrance 
of the cystic duct Since sev eral hepatic ducts 
opened below the point of ligation the animals 
did not become jaundiced But t>ing the 
duct eliminated the effect of intestinal pen 
stalsts and sphincter action Also since no bile 
could escape from the gall bladder into the 
intestine many expenments could be tried 
on the same animal (starting wath the gall 
bladder in the same state of distention) thus 
permitting a comparative studj of different 
reagents The da> after the operation when 
the cats were in good condition purnng and 
moving about the gall bladder was \ rayed 
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culature 'iftcr the sphincter pipillx hid been 
rtmo\ ccl 

In conclusion therefore it seems rcison 
ible to isbume thit m the cit do„ ^,umti 
pig ind mm bile is txpdlcd p^m1n^^ b\ the 
contnctilc force of the muscle tunic of the 
gall bhcklcr With tins fict assured the im 
mediate problem of the future is to find tint 
mechanism In meins of nhich the gall blad 
der musculature itself is actn Ucd and hou 
the flow of bile from the common duct is reg 
ulatcd 

SuriLi itiNTVR\ Notl — Since tin 'irlicli. ms iib 
mitted c\cnl importint conlnliutions to this sub] ct 
ha\t appeared in the litenturc Chief amonj: tl c c 1 the 
conMncing dcmonslrntion b> I\> (I roc Soc I rp Ibol \. 
Med 102 T':\ \o\ ) that c\acuation of thc],iil bla Idcr 

in the doR ma\ 1 c secured I \ intra\enQu mjiction’i of a 
hiRhlj purif I secretin Ihi sccni® to C'talli h the fad 
that after foo I contraction of tin. Rail f lad kc i u tame I 
b> a humoral mcchani m ori],inatini, in the muco a of the 
small intestine 

BimiOGl \IHV 

1 B tsDRiDCE I \ andDvLF H 11 The contractil 

mtchani m of the ^.all hla Idcr and it txtnn it 
ner\ou control J 1 hj i 1 igo^-06 wxin nS 

2 BuDV’RLFr N IJi ncnoliche trbcit ks \ir 

dauunR apiaarats Ui leercrti Ma„cn I>i rta 
tion St I tersburg 1904 al 0 rrgtbn d Ih> 1 I 
!9tl M 18 

3 Botoen I \ The gall I Udder m the cat its d 

Nclopm nt Its functional pcnodicil) and it ana 
tomical xariatton as recorded in 500 pecimens 
Anat 1 ec 1923 \xi\ 3SS (1 ubli lied m full 
Anat Kec ig 3 xxx 333-364 \m J \nat 19 6 
vvcviii f;7-23 

4 Idem Tl e effect of natural food on the di tention of 
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ollap c Anat 1 ec igjg \xx 334 

5 Idem A study of the I ehaviour of the human gall 
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ttc Proc boc Exp 111 1 Med 1926 x\n 157 

7 Idem The acces ory gall bh Idcr an embryological 

and comparati c study of aberrant biliary \e iclcs 
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J Anat ig 6 xxxxiii 177 

8 Idem Sex differences m the contraction rale of the 

human gall bladder Proc Soc Exp Biol &. Med 
1927 xxiv 353 

9 Idem Condition affecting the empty im, time of the 

human gall bladder Proc Sot Lxp Biol &. Med 
1927 XXIV 827 
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J Physiol 1925 Lxxiv 583 al 0 1926 Lxxtx 130 

11 Idem The r 61 e of the gall bladder 1 roc Soc Lp 

Biol & Med 1927 XXIV 583 

I Carisov a j Physiology of th liver present status 
of our knowledge J Am M Vss 1925 Ixxxv 146S 


13 CiiiRW M ”10! PvvFi I la contractilit6 dc h 

x6 i 111 1 linn J dc ph\ i I itdcpathol 1923 
xxm lOj and 318 

14 I)MRi7 Untiwirl ifftcts of tholccv tcctomy J 

\m M \ s 10 7 Lxxxviii 41S 
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Mel u Chtr 10 3- 4 xxxvii 51 
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IIL 1S03 p 4 j 0 
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No changes m shipe occurred before the ex 
penmentation shouang that intra abdominal 
or respirator\ pressures or elastic tissue in the 
gallbladder wall were unable to raise the 
column of heaw iodized oil Rut as soon as 
food was guen the gall bladder elongated 
sustaining the column of hea\'> oil for 4 hours 
It was also found that skin irritation (such 
as was induced bj shaaang the animals legs) 
or protein shock (caused b) blood transfu 
sions) also produced a temporarv elongation 
as did intraa enous injections of smooth muscle 
drugs and adrenabn — the latter ciu mg 
marked expulsion of the oil into the cxstic 
duct against thesecretorj pressure of tlichxer 
In a recent series of experiments the same 
results were sought bj another method \l 
the time that the gall bladder 0/ the cat was 
filled with iodized oil the common duct was 
either sex ered or slit open or a cannula intro 
duced so that the contents of the gall bladder 
could empt\ freel> into the pentoncal eaxatj 
Bx thus interrupting the common duct anj 
possible pumping action of intestinal peristal 
SIS was prexented In each case before the 
bod> caxatx xxassexxedup it was ascertained 
that bile and iodized oil (which had just been 
injected into the fundus of the gall bladder) 
w ere leaking out of the incision in the common 
duct But in no instance did the gall bladder 
emptx thedaj of the operation as would haxe 
been the case if elastic tissue or intra abdomi 
nal pressure or the sluicing action of the he 
patic bile had been effectix e Each time some 


special form of stimulation was required 
^\ hen that w as applied the gall bladder r 
sponcled (Figs 8 and 9) 

The sugge tion ma\ be adxanced b\ those 
are familiar with the recent work of Luetkens ( 
that the failure of the gall bladder to empty m h 
animals after the duct is se\ered is due to a spa 
contract on of the neck of the organ induced 
operatixe shock This pre opposes a special tb 
enin<» of the crcular muscle to form the soc 
collumcx t cus sphincter But longitudinal 
tions of the cat gall bladder made x ith this pu 
in \ lew ho \ no increase of thickne intheci 
mu cl of thi region \I o Dr Ilalpert 1 for 
that the same 1 true of the human gall bl 
an! that if an\ thing the muscle of this re 
thinner 

The w nter has placed considerable erHj 
on this capacitx of the gall bladder to rt 
to food stimulation when its connects 
the duodenum has been sex ered on a 
of the persistent efforts of certain im 
tors to explain the discharge of bladder 
due pnmaril) to the opemng of the 1 
at the outlet of the common bile du 
the mechanical action of intestinal p 
Burget (ii) has cxen attributed thee 
of the gall bladder to lowered tom 
duodenum caused b> the pre ence 
that portion of the intestine 
thcreb\ called attention to the lessc 
tixeness of the intestinal muscle 1 
meal he nexertheless retains inte 
stalsis as the chief ex acuating me 
the gall bladder Equall} illogic 
who haxe sought to mirumize th 
the gall bladder musculature hax i 
in istent in denx ing the existence 
ter at the end of the common duct 
these contentions were true the 
preasion with which the human 
responds to the ingestion of f 
xxould be utterlj inexplicable I 
IS not necessar) to accept eithc 
Within a fexx months Mann and 
haxe demon trated a sphincter 
portion of the common duct in t 
lies some di ance behind the p 
nullifjang tht onclu ions of 
gators xxho haxe sought to cst 
that the filhng and empt>ing 0 
der were controlled b> the j 
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?ig I \ ray of Ca e s sho«m'» left catheter in renal 
pci ns and n},ht catheter obstructed at sacro iliac synchon 
dro i No hadoi\ seen which I'ould sugKc«t a calculus 


under the stress of carrying on all the cxcrc 
tor> function the sole kidney becomes dam 
aged y\hether b> nephritis calculus or in 
faction Ballowitz stresses the frcquenc> of 
calculus formation m the solitarj kidnev ^\hllc 
the combined statistics of Ballowitz Moore 
and Anders indicate that a greater than the 
normal percentage among subjects of congcni 
tal single kidnej die of kidney complaints 
Anders also found that in 42 per cent of the 
cases m his senes the single kidne> showed 
advanced lesions of chrome nephntis 

Throughout this discussion we have used 
the term aplasia to mean incomplete dev el 
opment This wc believe would also include 
both the absent and the rudiraentarj kidney 
The differentiation being onl> a matter of 
degree 

The cases we have to report are as follows 

Case 1 Mrs P L age 19 Case No 59124 She 
wasadrmttedtothehospitaljuly 16 19 6 sufTenng 
from pain in the right lumbar region of4da>s dura 
tion The attack had commenced with aching pain 
in the right lower quadrant of the abdomen followed 
shortly b> similar pam in the right lumbar region 



1 ig 2 thematic dramng showing nodules of rudimcn 
tary renal tissue m n hi kidney region of Case Nodules 
connected by fibrous band Lo\ er portion of ureter 

f ivtent to sacro-iltac synchosdro'is Upper portion not 
ound at operation 

and more acute attacks radiating dow n the right leg 
The following day the patient developed fever and 
chills and a frequency by day every half hour 
voiding small quantities and with marked burning 
of urination She gave a history of right sided pain 
with fever and chilU during her first pregnancy 3 
vears previously but had no such symptoms during 
the second She w as admitted to the hospital on the 
day following the onset of her sv mptoms and on ex 
amination appeared to be in marked pain with fre 
quent rigors and a temperature of 103 degrees 
There was marked tenderness in the right coslo 
lumbar angle aLo over the whole nght side of the 
abdomen The right kidney was easily palpable 
enlarged firm and tender The left kidney was not 
palpable nor tender There was no abnormahty of 
the external genitalia The unne was cloudy straw 
colored roio specific gravity and acid in reaction 
albumin+ sugar o Microscopically therewerepres 
ent epithelial cells motile bacilli pus++ but no 
red blood cell:> or casts 

One cubic centimeterof phenolsulphonephtbalem 
intramuscularly gave first hour 10 per cent second 
hour 25 per cent total 35 per cent 

On cystoscopy the bladder mucosa was found to be 
slightly inflamed The nght ureteral onfice was 
normal m po it ion and appearance but the left w as not 
made out The nght ureter was cathetenzed to the 
renal pelvis and a specimen was obtained which 
showed microscopically epithelial cells pus + + 
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few red blood cell and colon ba ill \ tw \ ith 
c theter m the ight ureter ho ed the ti|> of the 
cath ter at the le el of the third lumb r erltbra N 
sha 1 \\ as made out h ch outd sutgc t cnlcuhts 
\ hrge right k dnc\ shadow \ as noted with no 
evi fence of an kidne shado\ on the left side 
Jhe c nd tion rema ned un hanped th a tem 
peratu c ra gmg b t ecn 04 and lo degree The 
foil mg da\ a decap ul tion an 1 nephroloma \ as 
perform d It as noted then that the kidnev as 
appr imatel double the size of a normal kidnev 
No abnormalit> of the e el s noted She as 
di charg d j \ eek lal ith the a ound healed 
The nal functi n as sho nb\ thepcnol ulphone 
phthalein te t ( cubi cent mete intramu cula K) 
g \ing hr t hour 40 percent second hour jo percent 
total op reent 

She ' as re dmitlcd month later still troubled 
ilh pam in the ng! t side sometenderne ove the 
bladder and a frequenev ba daa ^ to 6 tines night 
once acc mpamed bv burning unnat on 

On examinat on th s t me there a fende ness 
m the right co tolumbar angle and the r ghl Lidnc> 
as enlar d 1 rm and tende There was sight 
tendernc s along the course of the nght ureter and 
o ertheblaidcr The ur ne was clear stn v colored 
010 spec he g a lt^ acid a faint trac of albumin 
\ as pre ent but no sugar Micro copi all\ there 
e catt redpu c 11 and some epithel Icell The 
phenol ulphonephthalem test ( cubic cent meterm 
tramu cula h) ga e frst hou 50 per ce I econd 
hour 20 per ce t total o per cent 

rhebl odueatndng ere normal Blood urea 
4 o g am per 1 ter of blood blood u ean tro en 
10 6 n ill g ams p 00 cubic cent meter of blood 
crcatinin i g mill grams per loo cubic cent meters 
of blood C \ toscopa at thi t me ho\ ed the blad 
dcr mucosa to be shghth inflam d and granular 



I 4 N rav t k n 1 1 m of cv to c p im n t 
i C cj h g 1 1 ath t II pbtleftothl 
bi tdj tbi s r Icjch oro« N h J 
t c / Ic lu 

Ihe right ureteral orihce appea ed norma! The 
left ureteral onlice could not be found In fact there 
seemed to be an ab ence of the trigonal ridge on that 
side The ight ureter as cathete ized to the renal 
pel 1 and clear amber urine as obtained contaia 
I g a fe red blood cell and hite blood cell 
Culture of thi specimen ga e no gro th ^ P'd 
gram ith 4 cubic centimeter of 12 per cent sod um 
iodide solut on m the nght pehi sho cd a en 
large kdnea hadoa ith onlv a partl> filled IirK 
renal peKis Indigoca mm injected intra\enou5i 
appeared from the ightsidein 5 minute butnone 
appeared from ana portion of the left side of tfie 
bladde or urethra 

C\SE Mr H \\ age 31 adm tted J 1 ' 3 ° 
10 \\hen he was admitted t the hospital n 
complained of a frcquenc) a hich he lad sutler^ 
from for the last jears Tour dais preaiousl) n 
had an attack of c lie like pain on the right s de an 
1 te f om that t me on he had burning on 
He gave no other h ■>to > ofsvmptoms \sacbilQ 
had suffered from inf ntile parahss ai 0 
fe er mump and chick npox Hi gensmi e 
am nation was negative apart irom some 
of the left leg and parahsis of th muscle belo' 
knee The blood pre sure as 120 So t. , pd 

Examination of the genito ur nar\ s\ stem sno ^ 
no costolumbar tenderness the kidn >s ere 
palpable there \ as si ht ureteral tenderne s on 
left side but no on the right There 1 as no sup 
pubic tenderness or distent on External gem 
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Fir 3 ‘Jchcnnlic dnw nK liowm" two c\sl connect*. I 
I \ fl rous band inCac3 low rportion of urettrpaUnt 
upper portion ab ent 

and prostate t\erc normal IIis urine ms clear 
traw colored specific firaMt> lo o and some 
albumin was present but no suf,ar MicroscopicalK 
there was pus bacilli motile epithelium and cal 
cuim oxalate cr\stals 

His renal function bj the phthalcin test intra 
muscularU guen was apparcntli normal first 
hour 33 percent secondhour ijpercent total ,o 
per Cent lUood Wassermann was negative \o 
tubercle bacilli were demonstrated in the bladder 
urine on several examinations 

\ ra> of the kidnev and bladder region showed a 
small round shadow opposite the fifth lumbar \er 
tebra on the ri ht side 

\t cvstoscopv the bladder mucosa was found to 
be slighlh mfiamed The ureteral orifices in normal 
position appeared slighth gaping The left ureter 
was catheterizcd to renal pelvis and a specimen was 
obtained The right ureter could be catbelenzed 
for onlv half the distance and no specimen was 
obtained Ihe specimen from the left kidnev 
showed an occasional red and white blood cell and 
a few epithelial cells and culture gave a growth of 
bacillus coll communis \ raj with catheters in 
position showed the left catheter up in the renal 
p 1 is but the right onlj at the sacroiliac sjn 
chrondrosis Ivo shadov s were seen suggestive of 
calculus or of the previouslj noted shadow A sec 
onJ evsto copj confirmed these findings also 
mdi„ocarmine injected mtravenouslj appeared from 
the left side in 5 minutes but none from the nght 
side in I3 minutes (Fig i) 



1 1 ( 1 holomicro raph of cction from cv’st v all in 

Ca *. 3 Connective li iic pr dominat wath here and 
ll ere ne is of partiallv and compl telv dev elope 1 tubules 
and glomtmli bcvcral of tin. tubul contain casts low 
power 

Ihe diagnosis was made of a probable closed 
tuberculous lesion of the nght kidncs and operation 
was performed on \ugust 6 1923 On exposing the 
right kidnev onlv a small mass of fat and fibrous 
tissue was found containing several small nodules 
of a firmer tissue \ttaclied to these were several 
small blood x esscls \ o ureter could be found 1 he 
mass of tissue was removed from a small indefinite 
pedicle There was no other evidence of kidnej 
tl sue (I Ig ) 

Report of examination bv Dr \\ augh of the 
lithological Department was as follows Spcci 
men consists of a mass of reddish tissue of rubberv 
consistencj about 30 grams in weight At one end 
IS a exst with a smooth pale wall It is the size of a 
small walnut 

Sections of the tissue show it to be made up of an 
irrc ular mass of looselv arranged fibrous connectiv e 
tissue containing numerous larger and smaller blood 
xessels There are occasional peculiar duct like 
Structures containing blue staining more or less 
homogenous material and lined bj small irregular 
cells having little resemblance to epithelium but 
probable being atrophic degenerated and necrotic 
undifferentiated lining 

T he evst w all consists of a wav \ fibrous connectiv e 
tissue without epithelial lining Hjalme fusion of the 
fibrous connective tissue is occasionallj seen 1 here 
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F B \ ay taken t > toscop ml C c 

4 sio g nghl cath t ob tru ted b it iimel 

b > d t al ih a d al th I ft bo t f u th lumba 

teb No h d s cn gg &t f c I ul 


1 no e dence of inflammatorv change in the ti sue 
Diagno 1 aplasia of kidne> (Fig 3) 

The patient developed bronchopneumon a about 
o da\ after operation but soon recovered When 
heard from 6 months later he wa free from svmp 
toms had ga ned in \ ei ht and trength was able 
to go about his work as u ual He ha had no e 
currence of pam on the r ght side since hi operation 
Case 3 Mrs D F age 33 asadmitted tohospi 
tal compla ning of severe pain in the left loin which 
had awakened her from sleep 4 dav previoush 
Frequencv b\ d > ft eors times and night o ce 
had appeared dav slater Mi>,ht burning accom 
panic I urinat on bhega ethehi torv of having bad 
an attack of acute p>eliti on the right side 4 vears 
previou 1\ and had suffered from a slight dragging 
p non that id for the past 6 months She had one 
child o vear of age alveand ell On cxamina 
t on her general cond tion \as normal Blood pres 
sure was o 0 

Lxaminat on of the unnarv svstem revealed no 
costolumbar tenderne s The kidnevs vere not 
palpable and th c wa no ten lerne s over the 
kidncv or along the c urse of th u eters The e 
\ a n uprapub c d t ntio o te dernes The 
gcnit iia ere n mai externalh and b\ vag nal 
examinat on 

Iheunnah ho el ur ne of a hazv st a color 
spe ih g 1 ilv 10 S r a tio acid no albumin or 
ugxr 1 th I al K a f w hite blood cell an I a 
f motile ba ilh N tubercle bacilli vere found in 



r 8 b h m tic draw f C e 4 sh g od lei ( 
pi t k d y I left al g Lo po t 1 

ete p t nt th ppe p nt d by fib 0 0 d 0 

ct d th the e od I s St t of et c 1 
po I of n ht u t r V th h>d u te and hjdio- 
n ph s p c t 


the bladder urine \ raj s of the kidne> and bladder 
region were ncgati e for calculi 
One cubic centimeter of phenol ulphonephthaiein 
given intramuscularly and 65 per cent \as excreted 
m 2 hour 

The blood u ea findings ere normal Blood urea 
2S8 gms per liter of blood blood urea nit ogen 
13 4 milligrams per 100 cubic centimeter of blood 

creat mn 1 0 milli ram per 100 cubic centimeters 

of blood The blood Wassermann V as negative 

cvstoscopj the bladder mucosa \as normal 
The ureteral orifices were normal in appearance 
shape and po ition The right ureter v as cathe 
te laed lo the renal pel 1 and a specimen a oo 
tamed The left catheter \ as obstructed m the 
lo er ureter and no specimen as obta ned Jh 
right specimen shov ed cloudv straw colo ed urine 
CO ta ning a fe v red and 1 hite blood cells and som 
ep Ihelial cell N. rav exami at on with 
calhetc s in position sho ed the right catheter m 
renal pel at the tip f the third lumbar vene 
Thel ftwa at the sac 0 liac svnehondro is buia'’ 
shado of a calculus was seen ( 1 1 4) c 

■\ second cv to cop c examination contir 
these find ngs ureterop) elogram v a 
on the left s de but n shad v of lod de fiw 
seen Indigoca mi e injected int a en ' 

pea ed from the right side in 4 minutes 
appea ed from the left side m i m nules ^‘’^1 
d lion was thought to be an advanced le» 
luberculosu* a d operation as performed 
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Tie 9 Section of nodule in Case 4 showing 1 malnt 
of connective ti sue with Hattened epithelium Several 
glomeruli present overgrown by fibrous tissue low 
pov er 


On opening the left loin wt saw a small mass of 
tissue m the kidnej bed This consisted of several 
rounded c>st like bodies one the size of a plum the 
other much smaller No ureter could be made out 
Tht pedicle consisting of several small vessels was 
ligated and the mass removed The two cjstic 
masses were connected bv fibrous tissue bands 
(FiS S) 

Incision of the cjsts revealed a more or less viscid 
fluid dark amber in color about 15 cubic centimeters 
from the larger and 5 cubic centimeters from the 
smaller This fluid showed on examination to have 
approximatelj the same findings for urea etc as 
for blood Urea 360 gms per liter of fluid urea 
nitrogen :6 80 milligrams per 100 cubic centimeters 
of fluid creatinm i 59 nulhgrams per 100 cubic 
centimeters of fluid sugar 093 per cent 

Examination of the tissue removed showed an 
irregular dense fibrous tissue wath areas of hyahne 
fusion containing nests of poorl> dev eloped tubules 
the lining epithelium of which is swollen so that its 
differentiation is lost The lumina are filled with 
hyaline casts 

Glomeruli are rare and the capillaries in Bowman s 
capsule are disintegrating Sections of the cjst wall 
show It to consist of a thm capsule of fibrous con 
nective tissue having an inner margin of flattened 
epithelial cells (Fig 6) 
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ri<» 10 1 hotomitro^raph from aplastic kidney m Case 5 
showing glomerulus and one tubule enclosed in connective 
tissue Glomcrulu has been invaded with connective 
tissue which has undergone hyaline degeneration 1 umcn 
of tubule contains an albuminous cast Hi^h power 


Diagnosis aplasia of kidney with multiple cyst 
formation of rudimentary tubules 

I aticnl has much improved has gamed 40 pounds 
in weight and has been free from symptoms since 
operation 

CAsr 4 Mr D St G age 30 was admitted to 
the hospital on May 27 19 6 complaining of anuria 
of 4 days duration He had been suffering from 
slight attacks of pain in both loins for the prev lous 
years These attacks were accompanied by some 
burning urination He had a slight attack of pain in 
the right loin radiating down to the groin shortly 
before the onset of the anuria The history apart 
from this was negative 

On admission the patient appeared in evident dis 
tress though there was no vomiting or nausea and 
no oedema of face hands or feet and mentally he 
was quite clear The tongue was coated and dry 
The eye grounds were normal General examination 
was negative 

Blood pressure 110-75 

Examination of the gunito urinary system revealed 
no costolumbar tenderness The kidneys were not 
palpable though there was slight tenderness in 
the left loin on bimanual palpation of that side No 
masses were palpable in the loins There was no 
tenderness along the course of either ureter and 
no suprapubic distention Thepeniswas normal in 
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Pg Ailatclftkd \ IhjH t r mo d 
f om C 6 a I y of > a U I m ly 
d 1 t d and to tu s th a v t t t ■ t th 
1 1 dd K d y h II f it t 

a f w gl merul d d m t y t bul 

conformation No li charge as pa ent The ure 
thraea il> admilt d No idsoftrubbe calh lerbut 
no uni e i as obtained f om the bla Id r The cro 
turn and co tents e normal I state p r r clum 
appeared normal to the e am ning finger \ ra\ of 
the k dnea and bladder region IH not sho an\ 
shado hich ould sugg t a cal ulus 
The blood u ea J n linj, at the time ere blood 
urea I 4 grams per liter of bl od blood urea mtro 
gen 66 36 milligram per 100 cubic ce t met rs of 
bio 1 

He la treated samptomaticalU heat to the 
loins Icctr c taker and intra cnous sail cs of o 
per cent glucose The folio ng da\ h h d not 
oidcd ami a ca ( cope! The blatlfer a s\m 
metrical the mu osa normal the ureteral onliccs 
ormal in contour a d posit n The igbt «r ter 
\a calhefcn el f r a I tance / about 4 cent 
meters when 1 I nite ob tructi n as met Ibcleft 
ureter ascith te zed fo about 15 cent mete s 
when le( te ob tr tion as met \o speci 
mens of u ne re btanel \ a\s lak n ilh 

call ter 1 p t h:) d both n the clat e 

po ition ment on J but n hado r seen 
sugg t e f c I ul \o let K def ed kxdnev 
sha lo n Fh c tos op a rep aled 

the f llo ing d I ul ih the am egat c ro ull 

(Pg ) 



r g Ph t m og ph f s ct of t u from pi s 
( k I > t h th ha 1 m olgl 

merul w th f d lat d t i 1 co t n c t Th 
g I ed u dc 11 nhlt ton fthe on ct etis 

L wpo 


On the morning of May 31 he had stillnot voided 
an\ urine and it as seen that h condition was 
critical He had become nauseated and was aomit 
mg all Quid taken He had become cedematous and 
\a lo some hat esanosed and dvspnceic An 
ope at ion as ndicated as the last po ible means of 
reli f as he had not oided^r da\s 
In e of the hi tor\ of pa n on both sides and 
the sight te dernc s n ted on the left side at e 
am nation that irie a opened 1 r t Hi blood 
rea at thi time had r en to blood urea 20^ 
g ams pe liter f bl od blood u ea n trogen 97 S 
millig am pe too ubic centimeter of blood 
The opening f the left lo n re ealed the t sues 
raarkedl ad matou \o pe irenal cap ule was 
found a d no kid e> In the eg on here the kd 
n \ lioul 1 be th e s a small ma of fit ^nd fi 
br u ti u conta ning e\eral u ded mas c ot 

iirm r t sue Se\ ral m 11 es el entc ed thi 
fo m ng a pedicle I r m th ma al 0 a fibrous 
CO d r do n a J t \ard the bladder Thi mas 
oft ue s m d (F g '?) , 

The ght 1 in a then ope ed and a slightU 
la ge th normal kid fou d The surtax ap 

pear d Ughtl gr nular and as a darker red than 
1 u uall e The I Ivi aniurte eremarkedl) 

1 lated and the w all of the u et r much th ned out 
\n opening as m d t th u el I el ac juncl on 
anlalarg quantit\ of lear pal u ne escape! 
boug c \ a th p ed do n\ a 1 a d met \ i 
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obstruction in the pcl\ ic portion of the ureter 1 his 
^\as o\ercome nnd a No i bouRie was pas cd to 
the bladder V tube w as then inserted in the opening 
in the pchis for drainai,c 

Hib condition impro\cd immcdiatclj upon the 
establishment of drainage \ large quantita of 
urine drained from the loin for weeks when after 
the nght ureter was dilated to No g F the patient 
voided and several dajs later the wound became dr\ 
The unne passed was pale and of a low specific 
gravitv looS loio There was some slight infection 
with colon bacillus following the operation The 
small specimen removed from the right side wa 
examined bj Dr T R Waugh of the Pathological 
Laboratory and his report is as follows 

bpccimen consi Is of some fat tissue in which 
art a few filbert sized mas cs of firmer tissue *'ec 
tion shows irregular masses of fat cells connected b\ a 
loose fibrous stroma In some areas arc irregular 
tubular spaces lined b\ a regular la\cr of cuboidal 
epithelial cells 1 hese large pale cell appear of the 
embryonic type the arrangement resembles the 
aniage of convoluted renal tubules '^hcrc arc a! o 
tufts of cell resembling glomeruli containing red 
blood cell There is a dense fibrous tissue stroma 
surrounding these structures and numerous thick 
walled vessels are seen There is no related definite 
kidney parenchyma although mctancphritic bias 
toma with tubular and glomerular formations arc 
found (Pig g) 

Diagnosis aplastic kidnt-v congenital malforma 
tion of metanephros 

patient was seen again in October igrd when he 
had gained in weight and strength lie was free 
from symptoms but his unne was still of low specific 
gravity and there were scattered pus cells and colon 
bacilli in the urine Blood urea 7 5 grams per 
liter of blood blood urea nitrogen 33 3 milligrams 
per loo cubic centimeters of blood 

When eh was seen again in January 10 7 his 
unne still contained scattered pus and was of low 
specific gravity The phcnolsulphonephthalein out 
put was 20 per cent for 2 hours Blood urea 660 
grams per liter of blood blood urea nitrogen 30 b 
milligrams per 100 cubic centimeters of blood 
The right ureter easily admitted j No 6 catheter 
and there w as no hy dronephrosis 
Cases Mrs E M age 40 was admitted to the 
hospital first in igi4 suffering from incontinence of 
urine following a birth trauma which had occurred 
in 1913 She had complete incontinence of unne 
Her general examination was negative the blood 
pressure was 146-88 

Cvstoscopy showed a small bladder containing 
about I ounce of thick creamv pus The mucosa was 
inflamed There was a large opening toward the 
right side on the floor communicating with the 
vagina 

The left ureteral orifice was normal This was 
catheterized and normal unne was obtained No 
right ureteral orifice could be demonstrated and 
indigocarmme injected intravenously appeared from 


the left ureter but not from the right side nor 
from any portion of the right side of the bladder \ 
plislic operation was performed This was succcs 
ful for some months but incontinence reappeared 

It was found on the next admission that a small 
fistula from the bladder communicated with the 
cervix and a hvstercctomy was performed 1 xami 
nation of the urine from the left kidncv showed at 
this time «omc evidence of infection She was ad 
mitted to the hospital in ig o suffering from fever 
chills and pain on the left side and also incontinence 
of unne \ small vesicovaginal fistula was present 

Cvstoscopv and catheterization of the left ureter 
showed an infected hvdroncphrosis \ rav with the 
catheter in place showed a marked kink in the lower 
left ureter with the catheter coiled downward 
toward thciliac crest cvidcnllv a stricture which has 
resulted from trauma at the lime of the hvslercc 
tomy 

She again entered the hospital in ig 3 in urimi i 
and dicdshortlv after admission 

I xamination showed a large distended pyone 
phnlic sac on the left side with the lower portion 
of the ureter narrowed and bound down m a mass of 
scar tissue I xamination of the right kidney showed 
a small mass of kidncv tissue about the size of 
an almond covered with a thick fibrous capsule 
Ihc pelvis was small but the ureter appeared about 
the normal size \bout 3 or 4 centimeters from the 
bladder it was completely stenosed and became lost 
in a ma s of scar tissue about the bladder Micro 
scopically the kidney appeared to be made up of a 
mass of fibrous tissue with a few small blood vessels 
shoving hvalmc degeneration of their walls An 
occasional tubule with flattened epithelial lining 
and a few glomeruli which had undergone invasion 
bv fibrous tissue were seen scattered throughout the 
fibrous ti sue of which this was mainly composed 
(Fig 10) 

Cvse 6 L M bo\ age g years was admitted to 
hospital May $ ig 4 complaining of frequenev by 
day of five to si\ limes and cloudy unne which had 
been noted bv parents for the past 3 years He 
had also suffered from enuresis since childhood On 
examination he appeared to be well developed and 
nothing abnormal was noted His blood pressure 
was 108 63 The genito urinarv system on examine 
tion showed no costolumbar tenderness the kidneys 
vvere not palpable There was no ureteral tenderness 
and no tenderness nor distention of the bladder His 
unne was cloudy amber spccificgravity 10 o acid 
albumin + no sugar A icroscopically itshov cdpus 
a few red blood cells and a few cocti No tubercle 
bacilli were found in the bladder urine The phe 
nolphthalcin test 1 cubic centimeter given intra 
muscularly showed first hour %o per cent second 
hour per cent total 52 per cent \ rav of the 
kidney and bladder region did not show any shadow 
suggestive of calculus Cystoscopy showed a rather 
tight anterior urethra a No F i8cystoscope be 
ing used The bladder was symmetrical the mucosa 
was slightly inflamed The nght ureteral orifice 
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^\ 1 S normal The left ureteral otUice was scarred 
andgapini; Tht left ureter could not he catheterued 
IVormalurine^ a obtsiai-dfronithen^tsideirtg it ) 
From the age oi the bov and the frequcncj and 
condition of the ireUral orifice adiagnosi of piob 
able tuber ulous kidnev \as made and operation 
performed At operation the left kidnei was found 
to be small bcarte 1 ith a sli hllv di tended renal 
pel IS and a markedh diluted and tortuous ureter 
filed ' ith purulent material and adherent to the 
ur/ounding tiisucs Tbekidnei and ureter were re 
no ed with hijcultv The kidnev \ as a thinned 
out fbrous sac sum ountinR the dilat d pelvis and 
ureter Microscoi-icaUv it sho \cd a thin \all made 
up of hbro 15 connective tissue a few small blood 
\ e scl and the h\ al nc rema ns of manv glomeruli 
A fe tubules i re also noted (I ig i ) 

The pallet t male an uneventful reco ct> He 
1 as since gamed in \ eight and apart from one at 
tack of hj:m ituna 6 months later from the ulcer 
ation about the left ireterai onfee has been free 
from svmptom 

An analv sis of these six cases prove of 
interest I rom the point of aatw of sex the 
numbers are equal there being three of each 
The ages arc 9 19 31 33 and4o\ears 

The left kidne> ^\ as in\ olv ed in 4 out of the 
6 cases and the right in 2 1 his agrees with 
the myonty < ! cases reported Out of a short 
senes, of ib cases collected by GokUtein the 
left side wasinvoHedin 13 thenght m 5 cases 
The s>mpiom^ which compelled these 
patients to seek ad\act were usualH on the 
side of the remaining kidne> although three of 
these had delimle pain on the side of the 
apl vsur kidnea and in Case j (he pain was 
confined solcU to that side The frequency 
burning and p>una were in all but one case 
(Jut to infection of the sohtary kidne> 

In Cased tht semptoms were evidently due 
to mftction of the large distended ureter on 
the Side of the aplasia 
In Cast i the solitary kidney was the seat 
of an acute pveloncphntis ind there was a 
historv of an attack of py elitis 3 y e irs pre 
vjouslv dunng pregnanev The kidney in the 
case w as about t wice normal size as show n b\ 
ray examination and at operation 
In Case the remaining kidney was the 
seat of a low grade chronic pyelitis as shown 
bv a few white cells ut cystoscopy andaposi 
live culture of bacillus coh commums No 
enlargement 0/ this kidney was shown by 
\.riy examination 


In Case 3 the patient had suffered from 
attacks by pyelitis on several occ^sioas The 
kidnev shadow was not shown to be enlarj,ed 
by \ ray examination 

In Case 4 there was a period of anuna of ) 
davs and at operation a slighth enlar d 
kidney with a (hlated pelvis and ureter were 
found There was a stneture of the ure*er 
present in its lower third A similar case ivi 
reported by Eisfndrath several years ago 
In Case 5 the renal aplasia was con idered 
dunng the examination for the relief of v esico 
vaginal fistula and vcriticd at autop j The 
remaining kidney was the scat of infection 
and following the trauma to the ureter and 
the resulting stricture a lare,e pyonepJiroh 
developed 

In Case 6 the remaining kidney appeared 
normal in size and function 
There w ere no a''SOCiatcd gemtal abnormali 
ties in inv of these cases. 

The bladder was symmetrical in 5 ca es 
Case 1 showctl an absence of the left ureteral 
onlice and the left half of the tngoral nd e 
The bladder was inflamed in 4 0^ ^ 1 ^® ^ 
cases which could be explained by the acute 
infection abo\ e 

The right ureteral orifice was not seen 
( asc X Whether tlus was damaged at the 
time the vesicovaginal listula w is me rredisa 
question A stricture of the lower ureter was 
present in that case and the terrmnal mho 
so w as lost in a mass of sc ir tis ue 

The ureteral orifices in the remaining ca es 
were m the normal situation , 

In Cose 6 the left onfict was scarred an 
gaping evidently an inflammatory lesion 
The ureter in these cases on the side of the 
aplasia varied . 

In Case i tlicrc w as no cwdcnce of uretera 
onficc m anv region of the bladder urethra 
orvagina 

It IS reasonable to suppo e that the 
and kidney are completely ab ent trou 
Lyons reports a case in which a hort ruoi 
mentary ureter was attached to the bladae 
in the normal position though there " 
ureteral onficc present , 

In Cases 2 3 and 4 there was a short ru 
mentary ureter present wluch was patent 0 
some distance In two case it ended blino v 
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but in the tlurd it u as continued as a fibrous 
cord attached to the aplastic kidnc> tissue 
found in that region In Cases 5 and 6 there 
was a ureter present throughout dilated 
thickened and filled with purulent material 
each stnetured in its lower portion 

\ small renal pehis w is found in these 
two causes with thickened fibrous walls No 
pehis was found m C ises 3 or 4 

EAidenccs of renal tissue were found in ^ of 
these cases There is no rea'^on to expect an> 
ex ident traces of ren d tissue in ( ase J M ui> 
similar eases liaxc been reported (/ ro 11) 

In each of Cases 3 and 4 there x\ as found 
a small mass of fat and conncctne tissue 
containing nodules of firmer tissue and in two 
small thin walled c>sts The e nodules and 
exsts xxere connected b} hands of fibrous 
tissue Ihe> were supplied hx one or more 
small blood vessels and in one the fibrous cord 
passed downward to become attached to the 
ioxxer and pilcnt portion of the ureter Set 
tion of the nodules of tissue showed a pre 
dominating connectixe tissue matrix con 
taming nests of cells epithelioid in character 
m manj instances forming ducts the lumina 
of some containing albuminous matenal re 
sembhng casts In other portions rudimcn 
tar> glomeruli could be made out 1 hesc w ere 
as a rule x crx few and manj w ere replaced bv 
fibrous connectixe tissue which in places 
showed h> aline degeneration Hit evst wall 
was lined b> flattened epithelium and made 
up of connectixe tissue fibers The c>stinCasc 
3 contained urea crealinin and sugar in the 
proportion similar to that found in blood 
In Cases 5 and 6 there xxas found a dclimte 
pehis surrounded b> a shell of tissue composed 
of connectixe tissue tubules and a few glo 
meruh man> of xxhich had been replaced bj 
fibrous tissue Whether these txvo eases are 
iplastic m origin or whether the> arc the re 
suit of secondarj atroph) is a question not 
easj to answer A case simil ir to Case 6 has 
been reported b> K.rotoszyner 

The differentiation between renal aplasia 
and secondary atroph> is difficult to mike 
histologically Naufmann s Pathology states 
there is no essential difference in the his 
tologieal picture Oertel is of the opinion 
that in a seeondary atrophied kidney there 


IS usually some evidence of a ureter and a pel 
MS being present 

In all probability Cases 3 and 6 might fall 
into the class of atropine eases but whether 
the atrojihic process commenced in a kidney 
wluch was normal or in one that was In po 
plastic in nature is impossible to say 

Hinmans work as well as that of Ilarncx 
and of Scott tend to show that ligition of the 
ureter causes a hy dronephrosis rather th in an 
itrophy sothatonemax assume th U thesetwo 
litter cases arc congenital in origin 

tONC 1 USIONS 

1 he conclusions to be drawn from this 
series of cases may be summarized as follows 

1 Unilileril rend iplasia is not uncom 
monix seen in urological practice 

2 Ihe lesion ippcirs to be more common 
on the left side than on the nght 

3 1 here IS usu illy a lesion of the opposite 
or remaining kidney 

4 J here IS sometimes unev])! lined pain 
on the side 01 the ipl isia 

5 J he operation and remox il of the rudi 
mentary kidney relicxcd the pain in -* cases 
forsome unexplained reason 

6 In some cases nodules or cysts contain 
ing rend tissue are found without pelvis or 
ureter form ition 

7 The ajdastic I ulneys in this series xxere 
all functionless 

RI 1 1 RPNCES 

1 \ndcr« 5 Am J M cxxxi\ 313 

2 Il\GC \m J \nat x'li i 75 

3 IKrnlx burp &>nec & Obst 90 

4 Uallowitz tiled by Moore 

5 ilRAASCii \nn bur(, v 56 

0 Idem Am Ass C enilo Unn Sur^, \o\ \»i 

7 BuciiFc and I ossn Surg Cjncc V. t)l t 1919 

xxviii Icb 

8 CoPLiN Vm J M *50 cliii 381 

9 l)oRL\Nt> burg Gynec S. Olst \m 303 

10 fibENDKXTir Ann Surg Itxiv 06 

11 Goldstein ‘^outh M J 19 5 Oct 

12 CiLMOLE Bnt M J 1 784 

3 IIiNJivN Surg Gynec V: Obst 19 b I el p 09 

14 KxutwsNNS latholo y 

15 Krotoszxnfr Ann burg Ixv 560 

16 lewis \m J Isjchiatrj 19 3 111 Julj 
7 Lvov Anat Record vol in 

18 Mooke j \nat &.I]>siol icxui 400 

19 Motzfeld Cited b> iJo land 

20 OiRTEi I crsonal conimunication 

21 Scott Surg Gynec & Obst x\ 296 



52 


SURGFR\ C'VNECOLOG\ AND ORSTI TRIGS 


CARCINOMA 01 THr (ESOPHAGUS 

By FDW \RD S Cl WTOV MD Tiiin Ftntiv 


K ; g t th PJ) ] J Ipb 

T he cc&ophngusibamusculomembranous 
tube about 5 centimeters Go inches) 
in length connecting the phar>n\ and 
the stomach beginning at the lower border of 
the cricoid cartilage between the sixth and 
seaenth cerMcal \ertcbra. about 15 centi 
meters from the incisor teeth and ending be 
low the diaphragm opposite the tenth (some 
times the eleaenth) thoracic \ertebra The 
subdiaphragmatic part is about 3 centimeters 
long I our areas of constriction are commonl> 
agreed upon although others ha\e been dc 
scribed Ot these one is at the \er> beginning 
a second at the p issage through the diaphragm 
a tlurd at the point where the arch of the 
aorta crosses the oesophagus and the fourth 
where the latter passes behind the origin of 
the left bronchus The\ all seem to be closel> 
related to the positions at which cancers oc 
cur as will be shown later 

I he lymphatics of the a ophigus which 
ire of special importance m the explanation 
and understanding of meiastasi of ctsophag 
eal cancers are arranged in two networks 
one of wluch is submucous the other is in 
the muscular coat The stems which dram 
the networks of the ceraacal portion of the 
oesophagus pass to the superior deep cer\i 
cal and retropharyngeal nodes those drain 
ing the thoracic portions of the network to 
the posterior mediastinal nodes and (hose 
originating in the networks of the terminal 
portion pass to the nodes of the ctehae group 
From these three groups of nodes there is 
hardly any limit to the anastamoscs of lym 
phatics m the neck chest and abdomen i 
fact which can readily explain some of the ex 
tensiae meta tase of cancers of the cesopha 
gus The extensne submucous network of 
Ij mphatic H ill explain in most inslanees why 
local le ion m ly become so large before more 
distant meta ti 1 occurs Iheclo e proximity 
ol the trache i ind bronchi and of their ly mph 
nodes to the e ophagus and to the cc ophageal 
nodes as shawn in the photograph wdl ex 


f III [ Ik d I in p tm t 

plain why they so readily become inaoKei 
partiailarly in growths situated in the middle 
third (Piersols lita(om\) 

For convenience the asophagus 1 fre 
quently divided into thirds 1 he upper third 
extends from the cricoid cartilage to the point 
where the aorta crosses the trachea and cesoph 
agus. 1 he middle extends from fht point 
to 4 centimeters below the bifurcation of 
trachea or about the level of the lower ed e 
of the lifth thoracic vertebra and the lower 
extend from this point to its junction with 
the stomach oppo itc the tenth thoracic \er 
tebra The bifurcation of the trachea occur 
about the middle of the oesophagus 

Analyzing 5 000 autop les performed in the 
pist ^ yeare at the I hiladelphia General 
Hospitd we found 81 cases of malignancy 
Of these 41 (503 per cent) died of cancer of 
the asophagus Of these 41 cases 39 (95 
cent) were men 8 occurred in the colored 
race I he oldest patient was 97 and died of 
tcrebralliTmorrhige The cancer m thi case 
was small and had not gi\ en rise to anj com 
plaints nor were there my metastascs The 
youngest patient was 41 ind gaae symptoms 
of increasing difhculty m swallowing for 24 
months yyhith was the longest duration of 
s\ mptoms of any of the cases He had a grade 
> (Brodtrs) prickle cell carcinoma invohm 
the upper part of the lower third of thea oph 
for a lene,lh of , centimeters and at 
time of deith It only jiartnlh obstructed the 
lumen ot the orgin Ihere was no distant 
metasti i of the growth but the local e\ 

ten lonwa of i fairly marked degree in\ ohm 

the trichei modi a tmal lymph gland ana 
surrounding ti ucs , 

Of the 41 pitients the averaoC a^e at death 
was 60 years and 6 months md the groat 
majmtv v\ere m their ixties 

sxMiroM vnd DLRyxioN or jiff 
DiflicuUy in wallouin,, wa bj farthecom 
mone t ymptun It occurred m QCiscsanu 
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ds one of the first s} mptonis in '»'» occurnng 
\er\ late in 7 and A\as the onU Mmptom for 
a long lime in 

tdkness and loss of ^\cloht ^\ere carU and 
constant sj mptoms 1 hc\ n ere the first mp 
toms in man\ cases and nith the t\ccj)lion of 
one ca‘;e \\ ere ])ractic illj alu a\ s present This 
patient was a ^\hltL man 7 \ ears, old and did 
notha\ean\ s\ mptoms until months before 
death at which time he de\ eloped a cough 
with expectoration of hloode sputum I our 
iia\s before death for the lirs.t time he dc 
\eIoped diflicult\ in «;walIowang \t autopsx 
he was found to ha\c a grade ^ pnckle cell 
carcinoma of the a ophagus 5 centimeters 
below the cncoid cartilage I he growth was 
flat and encircled the asophagu:> for the 
length of ’ centimeters It liad perforated 
into the tracliea at this position and had gi\ en 
nse to a large superior mcdnstinal abscess 
but the lumen of the (c ophagus was onh 
partialh obstructed The patient died of de 
glutition pneumonia 

Pam and aomiting were compariliaeK in 
frequent s\ mptoms Ipi^astncpun mostU 
of a mild degree was present in 7 cases of 
these 7 5 showed the grow th to be in the lower 
third of the oesophagus and in each instance 
to extend into the stomach In the other 
cases the growths were pre ent in the middle 
third but one of them had gi\ cn nse to met is 
tasis to the liver cceliac glands and most of 
the abdominal organs Ihc other praclicalK 
occluded the lumen for 5 centimeters but liad 
not giv cn n e to an> local extension or metas 
tasis Onl) one p ilicnt complained ol actual 
pam on swallowang This pain was of a verj 
severe degree and of a burning character or 
curnng 2 months before death and preceded 
b} 3 months of difficull> m swallowing The 
case showed an ulcerative hxmorrhagic car 
cinoma involving the upper part of the lower 
third for 4 centimeters 1 he postenor mcdias 
tinal glands were shghtlv involved and there 
was a V erj large gland along the lesser cun, a 
ture of the stomach Ihe m\ oh ement of the 
structures m this case was not different from 
man} others who did not have pain and we 
were unable to determine its cause Pleural 
pam occurred in 6 c.ises In each the pen 
ccsophageal tissues and structures were in 


xohed m various degrees and pleural adlic 
sions were present 

\omiting was the earliest sign in j eases 
Iwo of these were accompanied b\ nausci 
and metastatic ulccrativ e areas were found in 
the stomach Regurgitation occurred in manv 
ca<;cs and in each there was more or less 
obstruction 

Cough vsas a prominent svmptom in 10 
case In these the trachea bronchi or lungs 
were involved or pressed upon with the excep 
lion of one where a metastatic mass surrounded 
the aorta and inv olv cd the recurrent larv n^e il 
nerve In 4 ca'^cs the trachea or left bronchus 
was pcrforitcd There vscrc 2 examples of 
cich 

Spitting of blood occurred m ii cases in 6 
cases from the melastiscs to the trachea 
bronchi or lungs in from ulcerative meta 
static lesions in the stomach and in , from 
the fcsophagcal lesions 

Hoarseness was present m ^ cases Early 
s> mptoms as given in textbooks such is 
sub tcrnal pressure or discomfort or spasm 
of the cardiac end of the stomach were not 
mentioned 

Sv mptoms lasted as long as 4 2 17 and 

15 monthsi the shortest duration v ar> ing from 
none at all to - or 3 weeks Three gave no 
sv mptoms referable to the cosophagus at all 
in one the lesion was small in another the 
lesion involved the middle third for S centi 
meters and liad metastasi/ed to the pen 
bronchial and pancreatic l}mph glands The 
patient was m a monbund condition on ad 
mission and the histor} obtained from rela 
(ives who maj well have been inaccurate 
The third case was a well nounshed white 
man 7 j ears of age hishistorj was also given 
b} relatives T he ccsophageal lesion was small 
and fiat ansing in the upper part of the low er 
third of the organ and metastasizing wadel> 
throughout the chest and abdomen A few 
casts had s} mptoms referable to the oesopha 
gus for I to 3 w eeks For the most part these 
growths were flat and produced vtrj little 
obstruction but were not verj different in 
local character or extent of metastasis from 
those giving rise to long standing S} mptoms 

Some of the lesions causing complaints for 
the longest penods of tune pecuharl} were 
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not as cxtciibiN c locally nor did thej metasta 
size as widely as manj of the others The 
a\eragc duration of sjmptoms of the entire 
group was ibout 7 months In most of the 
cases whereacr possible and mdicitetl i 
gastrostom) was performed but seemed to 
liaae little or no effect in prolonging life ex 
cept in cases of obstruction TwenU two died 
of bronchopneumonia 3 of empjema 5 of 
lung or mediastinal abscesses 1 of pulmonary 
hemorrhage and i of gastric hemorrhage 
The others died of staraation or from metas 
tases of the cancer 

PSTIIOLOGY 

1 he description of three cases which exhibit 
important difTcrences m the extent of the loc il 
le 10ns and metasta&es irc hrst given 

Cv 1 Sh \s an exten i\e I Cdlle 101 Mthoul 
anv meta ta 1 

\ Chine m le age I 48 \eirs a admitted to 
the h I ital Mav 1 1 1 1 5 an I i e I of a term nil 
br nchopncumonia September 13 0^5 He com 

plame \ f iitl cultv in s\ alloi in;; and eakness for 
7 m ih before Icath ha \ lost a great deal of 
weight an I for the pi t 3 months ha I vomited 
frequt tl\ I ut ha I n I complained of any pam or 
oth r importa t \mptom 

\t autopsy ll CiH No 0 10 ) the upper part 
1 the a ophagus \as lee; K injcclcl Inc entire 
middle Ihiri yas the eat f a neer tie ulcer hich 
e ten led entirely through th \allofthe rsonhagus 

0 that the upper and lo er thirds were barelj con 
linuous 1 he upper margin of the ulcer was ihicke ed 
an 1 harpl) Icma cate I from the ccsophageal mu 
tosa The lo ycr marg n \y as similar e ceptanam 
ban 1 like procc of the g owth extended do yn the 

1 oph i,us through t lo ver third into the cardiac 
end of the stomach he e it pre 1 out lo an oval 
sh fc I ulcer th ize of a dollar The ulcer of the 

tomach invoKed th i hole th ckness of th mucosa 
Its (Ige bei g ra I an I rolled but not mdu ated 
bections at ar ous le cl shoi cd it to con 1st of a 
s ft pearl> \yh te f lable anl mu hy ti ue The 
nearby 1> mph no le ere not enlarged and there 
\ ere no m tastases Th lungs yere the seat of a 
fairly marked lube culo is and bro chopneumonia 
Micro copic study eye led a typical j ickle cell 
carcinoma Broderscla if cation grade toe 
Case Adenocarcinoma of the upper third of 
the (Tsephagus yithextensi e metastasi above the 
diaphragm 

V \ hue ra n aged 6 year \ as dm tied June 
^ i()22 and 1 e I of a te mi al bronchopneumon a 
June q 02 He y as 1 ays in good health until a 
year before leath hen he began to lose y eight and 
strength He de el ped diCBcultj n swalloy mg 2 


months pain in the right side of his chest 2 nerls 
and loss of \ oicc 3 da> s b( fore death 

Atautopsy (P G II No 5 444) a tumor was fouad 
adherent to the under surface of the sternum al 
the level of Ch first and sccon i ribs The ma 
sprang from the superior and anterior melia liru^ 
and a number of tumors of bean size y ere adherent 
to the posterior surface of the sternum In the u 
perior and anterior me liastmum the tumor as the 
size of one s fist It yy as of a firm cons: leoc) anl 
pal yelloyy in color pressing upon the upper pan 
of the ascen ling aorta inyohing the outer wall of 
the trachea an 1 appeann to have sprung from the 
upper I art of the trsoiihagus yS hen the ttsophagu 
yyasoptncl a large hrm fungoid mass was found in 
its upper third arising from its po tenor wall a d 
almost completely occluding its lumen for a leneth 
of 7 centimeters The tumor yas nowhere circum 
scribed and had a pale graj jelloy color The rest 
of the oesophagus and stomach fidnotsho anj im 
portant gross changes but peribronchial atidmed as 
tinal gland y ere much enlarge 1 an t replaced I \ ihe 
tumor tissue 

The lung \crc firmly adherent to the poste lor 
thoracic yyall their surfaces bcin vc y nodular due 
to projecting pale vhite tumor mas es Scattered 
dilJu el) throughout each lung \ere circumscribed 
firm hitc tumor masses ranging from 5 millimete 
to 5 centimeter in di meter There were nodules 
on the pleural surface of the diaphragm but there 
yyas no cxidcnce of metasta is to the abdomm 


organs Microscopically the turn ir stroma consi 


ted 


of delicate Jib ous tissues m the meshes of \ hich 
ere very large clumps of epithel al cell y ith some 
denomatou arrangement an I hich shoi el con 
sideiablc \aiiat ons in staining qualities The cell 
for the mo t part \yere rounied and varied 'fry 

si ghtlv in 2e There as no mucous formation m 

the growth 

Diagno IS me iullar) adenocarcinoma 
Case 3 Squamous ctll care noroa of the lo ct 
third of the oesophagus with extensiye melastas' 
above an J bcl v the d aphragm and to the upper 
portion of the right humerus . 

A colored man aged 49 years 8 months beiore 
death began to complain of y cak sp Hs a a pa n 1 
the epigastrium This pain y as irregular m its oc 
currence nd as seycre enough to keep bun awa 
at night but y as rclieyed bj s dium bicarbonai 
until the past or 3 months He was naus a 
Irequenllv but d d not \omit He al o hal co 
plained of severe aching pain m his right sbou 
f r ty o month - 

\. ray shoi ed obstruction ot the asophagus at 
e ghth th racic yertebra and a neoplast c grow 
y hich had de tro) ed the neck of the humerus 
W assermann test y as negatiy e 

At autopsy (I GH No 6 94 ) the asopha^ 
was found to be the seat of a large ulce ative m 
nvol ing Its lower port on for a d stance of S c 
meters The process had not e tended throug 
y all of the organ but bad e tended nto the car 
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en(i of the stomach giving rise to an ulcer 7 ccnti 
meters in diameter The edges of the ulcer m the 
stomach were raised and indurated and its base 
presented an irregulir and indurated surface The 
oesophagus above the ulcerating mass presented 
several firm and small elevated areas beneath ami 
coveredbv themucosa Ihc eareascxtcndcil through 
the middle third and on section were of the same 
character as the nils below At the bifurcation 
of the trachea the Ijmph nodes were enlarged and 
were replaced b> tumor tissue I he oesophagus w as 
adherent to the tnehea just above its bifurcation 
and at this position the growth had infiltrated into 
the mucosa of the latter but had not perforated 
through 

Similar tumor nodule as large as i centimeter in 
diameter were scattered throughout both lungs 
The Ivmph glands at the hila were involved Both 
adrenals were replaced bv the tumor and both kid 
nejj> contained numerous hard white nodules to 

centimeters in ilnmctcr The liver was studded 
with tumor nodules ami the mesenteric Ijmph no<lcs 
were matted together and replaced b> the tumor 
ti sue The neck of the humerus w as dcj.tro> cd bv a 
similar tumor growth Microscopic sections showed 
the tumor tissue in each of these organs to be a 
typical prickle cell carcinoma Ilrodcr s classification 
grade 4 


Tlir E\T1 NT \ND DIRECTIOV OF TIIE SIETXS 
TkSES \CCORDING TO TIIF POSITION OF TIIE 
LFSIONS IN TIIL (TSOI mOUS 
Ihe middle third was most frequently the 
scat of the primary Icaion and tlie center of the 
lesion was most commonly above tlie area of 
constriction where the asophagus is crossed by 
the left bronchus In the lower third the Ic 
bions appeared to have originated usually 
about the area of constriction wlierc the 
asophagus passes through the diaphragm 
We could not be sure m the larger local grow ths 
that these two areas of constriction were the 
points where the growths began In many of 
the smaller lesions we could be more positive 
that they did begin at the areas of normal 
anatomical constriction (Table I ) 


TVBLE I — SITES OF THE CESOPinCEVL 
CANCPRS 

c 

Upper third 4 

Middle third 19 

Middle and lower thirds 4 

Lower third 14 


Upper third Of the four growths occurring 
m the upper third one inv olv ed the oesophagus 
for a length of 5 centimeters and gave rise to 


5S 

no metastasts Tlie cancer was of tlie prickle 
cdl \ancty grade 2, and the patient s sy mp 
toms were of only 6 weeks duration lie died 
following a gastrostomy 
The three other grow ths gav c rise to exten 
sivcmelastascs in the chest similar to but not 
so marked as the second ease described in the 
preceding pages Iwo of these lesions jicr 
foralcd into the trachea and in only one did 
metastascs occur below tlic diaphragm ind 
this was only one small nodule in the liver 
In the eases that nicta'stasizcd the lymph 
gl inds of the neck and superior mediastinal 
glands were more cxtcnsivelv involved than 
the postenor mediastinal glands (1 iblc II ) 
Middle third Of the nineteen cancers oc 
curring jn the middle third si\ did not give 
nsc to any metastascs In five of the remain 
mg cases there were no metastascs below the 
diaphragm while in three of these the metas 
tascs were extensive above the diaphragm 
Ihcrc were no eases that metastasized below 
the diaphragm that did not also metastasize 
above it which will be seen to be difTerent 
from the lowci third growths 
Fight of the middle third cancers gave nse 
to extensive metastases above the diaphragm 
two of which also extended to the abdominal 
organs involving the liver most of the lymph 
glands both kidney s and idrenals In one of 
the eight the only metastasis below the dia 
phragm w as a small nodule in the right kidnev 
another showed the only metastasis below the 
diaphragm to be in the scrotum and to inv olv c 
the testicle The other cases in wluch metas 
tases occurred below the diaphragm only the 
lymph glands at the fundus or along the lesser 
curvature of the stomach were involved 
The postenor mediastinal glands and pen 
bronchial glands which are shown in the pho 
tograph were the first to become involved and 
when any metastases occurred they were al 
ways involved Many cases showed them to 
be involved when no other structures were 
and their close proximity to the grow th is v ery 
evidently the explanation (Table III ) 

Middle and lod.cr thirds These four cancers 
involved the middle and lower thirds to such 
an extent that we were unable to determine 
in which of them the growth started With 
the exception of one they metastasized widely 
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above the diaphragm and m two instances 
both lungs were studdid with cancerous nod 
ules Two of them gave rise to extensive 
metastases below thediaphragm andinvoKcd 
the liver kidne>s adrenals and lymph glands 
In the other two the metastases below the 
diaphragm were present onl> in the glands at 
the fundus of the stomach and along the lesser 
curv ature 

One of the four cases metastasized to the 
cceliac glands without an} metasta es above 
the dnphngm (Table IV ) 

LOiicr third Of the fourteen canc< rs involv 
inj, this portion of the asophagus there were 
three which did not metastasize One metas 
tasized extensivel} above without any below 
the diaphragm 

In 9 cases metastases occurred below the 
diaphragm and in there were no metas 
tases above Five ot the 9 extended exten 
siv elv throughout most of the abdominal organs 
and 3 of them also metastasized to a fairly 
marked degree abov e the diaphragm 
The low cr third cancers therefore gav e rise 
to the highest number of extensive metastases 
below the diaphragm Of the cancers that 
metastasized there was only one which did 
not involve the abdominal organs This is 
because of the do e commumcation between 
the Iv mphatics of the low er third of the ccsoph 
agus and the coehac nodes of the abdomen 


TIXE RELATIOV OF THE DEGREE OF M-UIO- 
NANCY TO Tlir FMENT OF MFTASTAsEs 
AND DURATION OF LIFE AFTIR ONSET OF 
SYMPTOMS 

In one instance the cancer was of the ade 
nomatoustvpe irising from the mucous glaad 
in the submucosa t was of the basal cell tjpe 
and j9 were squamous cell cancers Twentj 
eight of the squamous cell cancers were of 
the pneUe cell variety while in the remain 
mg 10 there was le s differentiation 

In this dassihcation we have u td Broders 
grading Wt bt liev c that there is a great dealol 
personal \ anation intheuseof thismethod but 
that with experience one can in the majont} 01 
instances agree with his fellow patholo ists 
In cases on w hich w e differt d the de ree w as 
slight and the average should be lairl) ac 
curite The Broder s grade was determined 
while we were still in ignorance of the c)i ica 
course and metasta is . 

Grade ^ -9 cases The av erage duration 0 
life after the onset of the first symptoms wa 
months and all of the cancers gave ^ ^ 
extensive metastases either above or be ox 
the diaphragm or both In S 
metastases were extensive above and beow 
Three of the e occurred m the middle ^bir 
and 2 in the lower In cancer 01 
lower third metastase occurred exfen ne j 
below the diaphragm and slight!} above 
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Fi^ I Trin\crc cction of trachea and so| ha^us of 
chill cen from b lo (Iromlirs)ls 

In Other else the mctasliscs were c\ 
tcns>i\ c 'ibo\ e and slight l)elow One occurred 
in the upper third and the other m the 
middle 

Grade j cases 1 he a\ enge duration of 
life after the first onset of sjTnptoms was 
months r\tcnsi\e mctastascs occurred m 5 
case moderate mctastascs in 2 slight metas 
tas.es> in > and no metastases occurred m 2 
cases Of the cases of this group that did 
not gu e rise to anj metastases one did not 
haa e ana complaints referable to his ocsopha 
gus and the ^row th w as small I he other ease 
had s>mptoms for onl> $y months and the 
local lesiion inaohed the asophagus for 7 
centimeters We w ere in doubt on microscopic 
stud> whether we should ha\e called this a 
grade 2 or 3 prickle cell cancer Of the eases 
where onlj a slight metastasis occurred one 
had gi\ en rise to s\ mptoms 5 months another 
4 months and the third had not giacn nse to 
ana s>mptom and in 2 of them the local 
lesions were small 

Of the cases in aahich metastases were mod 
erate one ga\e sj mptoms 3 months and the 
other 4 months The first cancer locally was 
small but the second inaolved the oesophagus 
for 10 centimeters 

Grade 2 cases The aaerage duration of 
life after the onset of sa mptoms aa as 8 montlis 
and 7 day s Extensu e metastases occurred m 



ti Tncbcal an 1 bronchial Ivmph node \i wed 
from I chiml (Iromlar I s J i /■ i\ ) 

j moderate mctastasc'j occurred in 4 slight 
in I and no metast iscs in 5 Of the cases 
gia mg rise to txtcnsia e mctastascs the shortest 
duration of sa mptoms w is 6 months and the 
loDcvCSt duration of s\ mptoms was 10 months 
The aaerage duration was about 8 months 
In all of the cases the local growths were large 
and inaolacd the asophagus for an aaerage 
length of 1 centimeters 

Where the metastases were moderate the 
longest duration of sa mptoms aaas 2 months 
and the shortest aaas 4X months Ihc local 
groaaths were large and inaoKcd the ccsopha 
gus for an aaerage length of 8 centimeters 
The case aa hich had only a ery slight met istases 
m the immediate ccsophagcal lymph glands 
had complained for r i • months and the local 
lesion aaas 4K centimeters long The shortest 
duration of symptoms in the cases m aahich 
no metast ises occurred was ly' months the 
longest aaas 15 months and the aaerage aaas 
7 months The local lesions in these cases aa ere 
smaller thin the others but aacraged 6 centi 
meters in length the largest being 10 centi 
meters 

Grade i -j cases 1 here w ere only 3 cases 
of this tape and the aaerage duration of 
life aaas 16 months One of these had had 
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SMUptoms for 4 months 'ind the growth hat! 
gn en rise to extensu c met'ist'isca in the chc=>t 
and to a few l>mph nodea of the cocliic chain 
The other '» had caused symptoms for 17 
and 7K nionths rcapectixtly and the local 
lesions were large but had not gi\cn rise to 
any mctastascs 

Only one tumor was of the basal cell char 
acter and invohed the middle third for 8 
centimeters but had not caused any metas 
tases Case 2 described in detail in the 
preceding pages was a \cry malignant adeno 
carcinoma 

siriiirm 

Of the 41 cases of ccsophagcal caranoma 
compn'ing this study mctastascs occurred 
below the diaphragm in '’2 In 9 of these 
the mctastascs were extensu e in ir metis 
tases occurred in the luer in 8 only the 
glands at the fundus of the stomach and the 
ccehac chain were inxohcd There were 4 
instances m which the metastasis occurred 
below the diaphragm without any aboxc it 
and all of the primary growths were lairly 
large in\ol\ing only the lower third of the 
oesophagus In one metastasis occurred in the 
luer kidneys adrenals and lymph glands 
in the others it was limited to the coeliac and 
mesenteric lymph glands Metastasis limited 
above the diaphragm was present in 9 cases 
and in 4 instances it was extensive There 
were 18 cases in which the metastasis occurred 
both above and below 

Ten of the cancers or about 5 per cent 
did not show any metastasis but one how 
e\ er, had perforated and had given rise to an 


empyema Iwo of them were pnckle cell 
cancers grade i 5 grade 2 grade 3, and 
I was a basal cell cancer 

As brought out m the preceding pages the 
cancers of the higher grades that did not give 
rise to mctastascs were of a short duration 

DISCUSSIOV 

Dr Chevalier Jackson in a paper on ‘Why 
Can Surgeons Not Cure Cancer of the ttlsoph 
agus^ ‘ brouglit out many interesting points 
in whicli he rightfully condemned many of the 
procedures in the diagnosis of cancer men 
tioncd in surgical textbooks He states that 
the ccsophagcscopc and \ ray arc the only 
tw o methods of procedure fo be used and that 
the lesion can readih be diagnosed with the 
a?bOphagescopc when it is no larger than an 
orange seed 

The greatest difficulty with early diagnosis 
of cancer does unfortunately not depend on 
our present day methods of procedure but 
upon the fact that cancers of the ccsophagu? 
do not cause recogmzable symptoms until 
verv late 

The oesophagus does not hav e very sensorv 
nerv es for w hich reason the earliest sy mptoma 
are reflex Substernal discomfort or spa m 
of the cardiac end of the stomach arc t/o 
early symptoms in some cases Most corn 
monly difficultv in swallowing causes tli 
ticnt to apply for treatment and usuall b 
the time this symptom occurs the Ic*' f 
fairly extensive and may or may iy , 
metastasized depending upon the 

A h S e 9 <S 
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SMnptoms for 24 monthb incl the tro\^th had 
given rise to extensive mctast'iscss in the chest 
and to n fe\\ Ijmph nodes of the caliac chain 
The other had ciused &>mptoms for 17 
and 7^ months rcspcctivcli and the local 
lesions \\ere Urge but had not given nsc to 
an> metastascs 

Onl> one tumor was of the basal ccU char 
acter and involved the middle third for 8 
centimeters# but had not caused an> metas 
tases Case 2 described in detail in the 
preceding pages was a ver> malign mt adeno 
carcinoma 

suMitm 

Of the 41 cases of ccsophageal carcinoma 
compn'Jing this stud> metastases occurred 
below the diaphragm in '>2 In 9 of these 
the metastascs were extensive m ii metas 
tases occurred m the liver in 8 onl> the 
glands at the fundus of the stomach and the 
cceliac chain were involved There were 4 
instances in which the metastasis occurred 
below the diaphragm without anj above it 
and all of the primarv growths were fairl> 
large involving onl> the lower third of the 
oesophagus In one metastasis occurred in the 
liver kidneys adrenals and Ijmph glands 
in the others it was limited to the ccchac and 
mesentenc l>mph glands Metastasis limited 
above the diaphragm was present in 9 cases 
and in 4 instances it was extensive Ihere 
were 18 cases m which the metastasis occurred 
both above and below 

Ten of the cancers or about 25 per cent 
did not show any metastasis but one how 
ever had perforated and had given rise to an 


empjema Iwo of them were prickle cell 
cancers grade i ^ grade grade j and 
I was a basal cell cancer 

As brought out in the preceding pages the 
cancers of the liighcr grades that did not give 
rise to metastascs were of a short duration 

DISCUSSIOV 

Dr Chevalier Jackson m a paper on 'Why 
Can Surgeons Not Cure Cancer of the CCsoph 
agus? ‘ brouglit out man> interesting points 
inwhichhcnghtfull) condemned manj of the 
procedures in the diagnosis of cancer men 
tioncd in surgical textbooks He states that 
the ocsophagcscope and \ ra> are the only 
two methods of procedure to be used and that 
the lesion can readily be diagnosed with the 
ccsophagcscopc when it is no larger than an 
orang^e seed 

The greatest difiicult> with carl> diagnosis 
of cancer does unfortunatel} not depend on 
our present dav methods of procedure but 
upon the fact that cancers of the oesophagus 
do not cause recognizable s>mptoms until 
very late 

The oesophagus does not have verj sensory 
nerv es for w hich reason the earliest sy mptoms 
arc reflex Substernal discomfort or spasm 
of the cardiac end of the stomach are two 
earlj symptoms in some cases Most com 
monl^ difficult> in swallowing causes the pa 
tient to appl> for treatment and usuall> b> 
the time this symptom occurs the lesion is 
fairlj extensive and may or may not have 
metastasized depending upon the degree of 

V h S g g 6 j6 
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can be determined to a fairlj accufalc extent 
with the microscope The position in which 
the cancer occurs in the oesophagus does not 
ha\e an> relation to the extent of metastasis 
but does haxe some relation to the direction 
of metastasis 


Cancers of the upper third metastasize (o 
the glands m the superior mediastinum or 
deep cenical ghnds Those of the middle 
third most commonl> in\oI\e the l>mph 
glands around the bifurcition of the trachea 
Ihe3 metastasize below the diaphragm less 
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malie,nanc\ of the indiMdual growth The b\mptoms being a])out 7 months The most 
ersophagus 1 an cibiU dilatable tube xnd a common symptom causing the patient to seek 
fairlv hrgt ^rowth mia permit the food to medical aid li- dillicultj in swallowing while 
pass without causing an\ complaints lor the <l> phigia in its true meaning painful swal 
growth most communla arc of the flat ulcer lowing is\cr\ common 
xtiac tape Most eommonK the patient docs About 75 per cent of cancers of the fcsoph 
not eels ad\Kc until the growth has increased agus metastasize and the cause of death 
to such a size that it produces ‘'Ome ehflicultv most commonK 1 an intercurrent broncho 
in wallowin anti in man\ of our cases the pneumoma 1 he le ion occurs most comnwnh 
patients had lost a great deal of weight and at the level of the bifurcation of the trachea 
alreadv had wide pread metaslase beloreanv at the point where the cesophagu iscro edba 
signs referable to their ce ophagi occurred the left bronchus (iS of tlus ene&) The econo 
lor the above reasons a phv ician should mo t frequent position 1 about 
not make a diagno is ot ga trie neurosis nen where the oesophagus pa ses through thedia 
ous pasm of the cirdia of the stomieh and so phragm (!•> of this sene) The care the 
fortli without tir t having ruled out cancer of points where normal anatomical constrictions 
the te ophagus e peeiallv if the patient is anj of the oe ophagus are mo t marked eveept a 
wav do e to the cancer age knv indefinite its verv beginning 

complaints m the chest or upper abdomen There is no relation between the dura 10 
should cau e one to carch for cancer of the ofsvmptom or the size of the local lesion an 
(esophagus the extent of metastasis for some of 

coxtLUsiONs smalle t lesions give rise to evten ivc 

Cancer of the a ophagus forms a little more tasis while on the other hand some 0 
than 5 per cent of ill cancer It i a le ion mo t eaten uc local lesions gne n e to ' ) 
that occurs tor the mo t part in males In little and some to no metastasi 
thi eric ot 41 ca es 15 per cent) were The depth of the asopha^eal wall 

men It occurs most commonlv in Jafe life ment does not have anv relation to 1 _ 
and the average age in our senes was 60* metastasis but docs to local extension 
vear mo t important factor with the dura 10 

‘^vmptoms occur verj late the average hfe and the extent of metastasi 1 t ie e 
duration ol hie after the onset of the tirst ofmalignancj ot the individual grow ^ 
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Ligition of the external carotid arter> ms earned 
out abo\c the origin of the lingual artcr\ Con 
\alcsccncc uas smooth and uncxentful 

C \si: 3 Stab uound of the right common carotid 
arterx and the internal jugular \cm 

1 aticnt Mas a colored female age 4 x cars Fol 
loxxing a marital altercation patient reccixcd a 
knife thrust in the right side of her neck inHicled b> 
her gentleman friend J xamination shoxxed that the 
knife blade xxas embedded to its xerx hilt m the right 
side of the neck T he site of the stab thrust x\ as about 

2 inches cephalic to the middle of the claxicle 
Fortunatelx no attempt x\ as made to remox clhctm 
bedded xxcapon before the patient x\as sent to the 
hospital \t operation an incision x\ as made m the 
neck along the 'interior border of the sternomistoul 
muscle above and below the embedded blailc On 
xxithdraxxing the embedded blade from the neck a 
most alarming gush of blood ensued The common 
carotid and internal jugular \ cm xxcre rapulK tigalid 
cn niassi The ncecssitx xx as for rapid and immediate 
control of the hamorrhage Whether the vagus 
nerxe xxas included in the ligature cannot [le slate*! 
The patient suffered no immediate or later ill efTccis 
from the ligation for she made a complete recoxtrx 

CxSE4 Rupture of the left axillarx artcrx fol 
lowing the reduction of a dislocUcd shoulder (re 
ported through the courtesx of Dr I II McCarthv) 

Patient xxas a male age 6, xcars I olloxxing the 
reduction of a subacromial dislocation of the shoul 
der a definite sxxelling appeared m the left axilla 
xxhich graduallv increased in size The patient 
became pale and short of breath The radial pul e 
on the alTectcd side xxas not palpable \ x ound of 
the axiliar> arter> xxas suspected and operation was 
earned out 12 hours after the time of the reduction 
An incision was made in the axilla and the sub 
scapular arterj xxas found torn axxaj from its point 
of origin from the axillar> Ligation of the axillar> 
arterj was performed above the origin of the sub 
scapular The patient died in 36 hours Autopsx 
showed a complete severance of the subscapular 
arterx as it an es from the axillarx arter> 

Cxsc 5 Uound of the brachial arterx associated 
withacompoundcomminutcdfraclurcofthehumcrus 

I atient was a male age 30 months Injurx was 
sustained bx patient being hit with an automobile 
truck On admission to hospital patient xxas in pro 
found shock and the entire left extremity was almost 
axulsed Shock treatment was instituted Debridc 
raent of the xxound was performed and fracture 
fragments were placed in fair alinemcnt The bra 
chial arterx was ruptured about 5 centimeters above 
the bend of the elbow The latter x essel was ligated 
Convalescence was stormy Some infection occurred 
in the wound but the circulation m the extrcmitx at 
no time appeared impaired On di charge from the 
hospital 10 weeks after the accident the functional 
result w as about o per cent 1 he humerus was well 
united and the circulation in the injured extremity 
presented no impairment 

Case 6 Stab wound of the external ihac artery 



1 ig I 1 he popliteal fossa illustrating the proximal and 
distal fixation of the popliteal vessels \n anomalous 
tendon I here seen \ hicii has its on in from the short head 
of a biceps muscle and inserts in a fan si ape fashion on the 
posterior medial a pect of the cap u’e of the I nee joint 
Ihc latter muscle acts as an additional fixation agent 

I aticnt xxas a female age 20 years She was first 
seen about 30 mmutu after the occurrence of the 
accident She xxas pulseless practically exsangui 
nated and unconscious 

Iherc xxas a small innocent stab wound present 
about I centimeter medial to the left anterosuperior 
spine This xxound was the result of a stab thrust 
ellected by the blade of a long stillcto It xxas im 
possible to account for the sudden and complete 
collapse of the patient except upon the basis of an 
injurx toontof the larger arterial or venous trunks 
Shock therapy was immediately instituted At the 
same time under local anaesthesia a rapid extra 
peritoneal exposure of the iliac xe sels was carried 
out The entire retroperitoneal space was occupied 
by a massive himorrhagtc extravasation On 
removal of the extraxasated hemorrhage the exter 
nal iliac artery i centimeter below its origin from 
the common iliac xxas found severed for about 2 of 
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commonl) and less extcnsiv el> than do those 
imohing the louer third Cancen> of the 
louer third most commonH metasta ire belon 
the diaphragm and this is through the coeliac 
chain 

The surgeon roentgenologist cesophagos 
copist and pathologist working together 
should be able to tell Irom the degree of malig 
nanc\ of the biops\ gross dcscnption and 
individual character of a case whether metas 


tasis has likely occurred and if it wouli 
worth while to subject the patient toano[ 
tton of high mortality such as re ection o. 
oesophagus It seems unlikelj that rac 
will have anv place m the treatment of t 
cancers for the wall is involved deeplj 
m most instances if the cancer cells a 
could be picked out perforation would o 
and the patient would die of empjema 
scesscs or some chest complication 


INJURIES OF THE TARGE ARTERIES 

Escountcred in Civil Practice ’ 

Ry BENjaMIN LirSHDT? M D FVCS Phil rBLPiii 
5 VI s II p 1 


I NJURIES of the larger trunks of the 
blood vascular tree constitute but ^ small 
percentage of the acadenis encountered 
In civil practice \\ hile numerous statistics 
ba ed on experiences gained m the recent md 
pvst wars ire present concerning wounds of 
the blood vessels injuries of the blood vascu 
lar tr e in civil practice are usuin> not the 
result of gunshot wounds But what chiefl> 
distinguishe civil vascular injuries from those 
observed durin^ war is their difference m 
etiolo„> md in the mechanism of their pro 
duclion Not included in this studj are the 
injuries of large vascular trunks inid\ertenff> 
inflicted during the course of in operation for 
such wounds are under the direct control of 
the surgeon 

The present study is based upon o cases 
due to a V inet> ol ciu es explosion of over 
charged seltzer bottles fracture dislocation 
stibwounds contusionwithout issouitedbonc 
injurv 


C\SF I P net TtjnR voiind of ight common 
carot d arter\ right pleural cavitv and apex of 
right lung 

latent as a female age ^ea s The njur> 
folio ed the pontaneou explosion of an o er 
charge! completeh tiled citzer bottle The burst 
ing of th gla container occur cd in the attempt to 
expre s s me of the carbonized fluid from the bottle 
into a drinking glass \sho er of fly in glass forced 

r m h n IP hit lA m f h Jff Md It 
K d be/ »b J ff S3I. y I Clin n 


under high pres ure immediatelj fleii in < 
dinciion and a number of fragments pend 
the right side of patients neck and supraclavi 
(ossa \ small ound as pre ent about i 
belov the th>roid cartilage medial to i^e ani 
bordc of the sternomastoid muscle Three : 
vounds ere also present in the supraclavi 
fossa 

The patient was pul eless when she was bn 
to the operating oom An inci ton was made i 
the anterior border of the sternomasto d mi 
The common carotid arterv as v ound^edfor 
than one third of its circumference 'hich ar 
wound as sutured the circulation in the 
be ng controlled during the suturing b> tapes a 
xnd below thexascular ound Pulalionwas 
ent in the \essel at the end of tic operation 
pul e rate continued high 120 to 140 vndthepa 
became enfeebled and apathetic Death occurn 
the fourth da> Atautopsy the lumen of them. 
VC el wa filed with a large de e red thror 
be inning at the line of suture and e tendi gee, 
icall> for m re than 2 centimeters 

Case Penetrating wound of the left e t 
carotid liter) 

laticnt \ as a male age ii years I he acc, 
occurred in a manner similar to that in Case 
injury being the dire t result of the spontar 
explosioi of an overcharged elt cr bottle 
oblique gaping v ound of about 5 
pre ent e tending med ally and caudally tr 
angle of the mand bfe The injured area a 
pied by a larg clot acting as a ^^.mponaoe 
clotted blood v as evacuated and the 
ca otid art rj po ed The external carot _ 
between the or gtn of the facial and 
was se ered for about one half of its ciicu 

:th g 1 '^ ith Mt Srt ir F 
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In mo t of the reported ct=;cs the cirotid 
Ijgation ^^as earned out for a pulsatin^, c\ 
ophthalmus an aneunsm of the carotid 
arten or as a prcliminar\ measure in opera 
tion for mahgnancj of the head and neck 
that much of the nailable information con 
cerning the clTccts and daiioer'j of carotid 
ligations IS based on tlus data I he pO'jsiblc 
development of cncephalomalacia with a re 
suiting hemiplegia is alwajs an impending 
danger in the ligation of the cirotid artcr\ 
Sattler in '’17 ligations for puKating t\oph 
thalmus notes 17 fatalities upon the complc 
tion of the ligation 

In rabbits ligation of one common carotid 
arterv produces no noticeable effect on the 
animal In a number of instances both eom 
mon carotid arteries were heated and the 
result was alw 335 fatal Inman fheineidtncc 
of encephalomahaa depends upon a number 
of factors first the general state and age of 
the patient second the presence or ib'>emc 
of changes in the vessel walls — it was i tcaeh 
mg of Kocher that to tic the common carotid 
arter) in a person past middle life w as alw a\ s 
dangerous and in the artenosclcrolic equiva 
lent to a death warrant — third the manner 
of application cf the ligature fourth thcvari 
ations in the vessels forming the circle of 
\\illis Concermng the last the observation 
of a large number of brains in the nturo 
anatom3 laboratories of the Jefferson Medical 
College discloses the fact that variations in 
the circle of Willis are a rather common lind 
ing Particular!} significant is the presence 
of an exceedingl} mall postenor communi 
eating arter} or complete absence of the latter 
V essel Such anatomical v ariants undoubtcdl} 
affect the outcome of some cases 

Many of the carotid ligations cause no 
disturbance Occasional!} the evidence of 
cerebral disturbances does not appear for 
some hours or da}s after the application of 
the ligature 

The opimon has been expressed b} a num 
ber of able observers notabh Perthes (21 2 ) 
that the cerebral disturbances following ca 
rotid ligations are due to thrombus formation 
and resulting emboli The relation of thrombus 
formation to a sudden and forcibl} applied 
hgature has been noted partic^arl} by 


Sjgcnst In an analv la of bo fatalities follow 
ing ligation of the common carotid arterv he 
noted an ascending thrombus extending to 
ward the head from the site of li„ation 4 
times The thrombus foundation w is the 
direct result of a sudden and forciblv apj)l]cd 
ligature 

John Hunter was first to call attention to 
the importance of avoiding injur} to vc cl 
walls m the ipplic ition of a ligature 

Iht contu ion of a large vtss^cl causc dcti 
nitc slowing of the circulation even though 
the \c sel IS umnjurcd ProbibU the vascular 
contraction noted in the operation of arterial 
sv nipathcclomv can be interpreted in the 
same wa\ The \e scl nirrows for a time 
riic mrrowang causes an increased resistance 
to the circulation because of the narrowing of 
the lumen of the artery while the arterial 
pressure central!} remains unchanged In 
jury to the vessel wall particular!} theintima 
ind slowing of the circulation are among the 
chief cau ts of thrombus formation If the 
blood stream flows with its accustomed force 
It ma} tear a small thrombus from the site of 
vessel injurv and the beginning thrombus 
would then form an embolus Or the throm 
bus miv grow into one of the adjacent col 
literals and interfere with the developing 
collateral circulation or mi} form another 
embolus In bncf traumatism of the vessel 
and a change m velocil} of the blood stream 
ma> be dircctl} responsible for the formation 
of a thrombus and possible emboli 

The application of a hgature to large vas 
cular trunks must be slow and gentle either 
fasaa or a thick coarse thread being used as 
tape In this wi} one tends to eliminate 
injuiy to the intima one of the chief causes of 
intravascular clotting In the voung with 
•^oft elastic walls it is possible to occlude the 
lumen of the vessel without injur} to the 
intima but in the sclerotic vessel with its 
Inablc intima it is almo t impossible to ligate 
an artery without intimal trauma This lat 
ter fact represents the great danger of carotid 
ligation in the old 

Secondary hemorrhage can as a rule be 
prevented as noted b} Blair (1) in heeding the 
advacc of Billroth neither to suture an} 
wound in the floor of the mouth nor to suture 
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Its circumference No other \eb5el trauma as 
present The \ ound in the arterv was sutured and 
the circulation above the site of injurv as con 
trolled b> tapes When the suturing was finished 
pul ation of the vessel beIo\ the ite of sutu e wa 
ea ih VI ible Within 4b hour dehnite evidence of 
arterial oc lu ion appeared the dorsum of foot belov 
the malleoli sho ing signs of gangrene \ line of 
demarcation \ as pr sent in 4 davs On the sixth 
da\ after th occu renc of the mjurv amputation 
vva performed about centimeters above the line 
of demarcation The ti sues ere anamic pale 
grav in I d d not bleed l-itte n davs later a revision 
ot the amputation stump \\i earn d out The ti 
ue no b!e 1 freelv the muscl ere cd and full of 
life \ collateral circulat n had e tabli hed itself 
ell fh 11 the j n ck peno 1 
Ihi pate t at th pc ent time ha a u eful 
eight 1 earing tump e tendng inche bdo the 
tub rcle of the td la d 1 able to pc form all ol h r 
hou ch Id dutie ith relativelv 1 ttle I comfort 
Her g n 1 h alth 1 excellent 
( ASE W ound of right femoral arterv an I ei 
the result of a compound omminuted fracture of the 
upper th rd ot the femur 
latient a male age b vea truck Inver as 
thro n off his truck an 1 sustained a massive und 
of the upper e d ot the r ght thigh OnaJmi ion to 
the hospital he a 1 profoun 1 hock and m addi 
tianble ling as cont u us fr m a ma ive lacera 
tion on the ventral surf ice of the thigh bhock 
t catment as i titute la 1 the femo al arterv and 
vein ligate I The upper cnl of the femu was 
markedh comminuted W thin hour after a I 
mi Sion in sp te f e er\ effort he succumb d 
\utop s sho cd a c mpl cated comminuted frac 
tu e of the upp r third of the femur the fracture 
fragments ha n to n th ough th femoral arterv 
and vein 

C vsr S Subcutaneou rupture of the left pop 
liteal arterv a d c fullo 1 g the ct e mohiliza 
tion of stitT k JO t 

Pat ent a f mal ag u tars as admitted to 
the hospital for the pu pose of br aking up adhc 
si ns about the knee joint The affected articulation 
was stiff ith 1 th n o per cent of the normal 
range of movement p t ent Clinical and \ rav 
e aminati n of thi joint ho cd that the 1 mitation 
of movement a due to periarticular a Ihesions and 
not to bonv ankvlosis Under nit ou oxide ana:s 
the la the k c a activelv mobilized With n 12 
hours fter the mob 1 at n the leg became cold 
slighth eva otic and c lematous 

No pul ati n palpable in either the posterior 
tibial 0 peroneal arte le Pan as absent over the 
p phteal region ( nscrvativc treatment in the 
fo m of heat elevation an I immobilization pro 
luced no fleet and the clinical evidence of gan 
g ene continue 1 to a ivance \n mputation through 
the lo cr thirl of the femur a earned out 5 da>s 
after the in t al m 1 lization of th stiff knee jo nt 
Di sect on of the amputated extremit> sho ed a 


rupture of the popliteal artcrj and vein mid 11 
between the adductor hiatus and the bifurcation 0' 
the popliteal arterj into its anterior and postenot 
arteries 

CvsEg Subcutaneous rupture of the poplitfj 
arterv and cm the result of a football tack] 

latient as a male age 18 While plaji gfo-t 
ball he wa tackled vigorouslv and rou hi about 
the nght knee and thrown to the ground Suddeo 
an 1 mcrea ng pain as immediatelv present in the 
right popliteal region He \ as unable to flex or 
exten 1 the knee The popliteal fossa showed a mod 
crate s ell ng w hich appeared to be incrca mg In a 
number of hours induration and mod rate swelli g 
of the calf ere noted I ul ation of the po ter or 
tibiil and peroneal arter es could not be palpated 
llecause of the sc ere increasing pain a d si ellin 
over the right popliteal area and the induratonof 
the kg perat on a advised on the basis of a 
p iblc vascular injurv Operatio wascarredout 
o hour aftcrmjurv 1 he right popl teal fossa wa 
t p sc I th ough a long po tenor inci ion A hima 
loma of con idcnble size was present and e aca 
ated I he popliteal arterv was almost complete 

verc 1 an 1 occupied bv small thrombus The 
popliteal vein al 0 hov cd a late al tear The arterv 
\a ligated between Igaturcs instead of a 1 at on 
in conlinuilv The popl teal vein v as al 0 b ated 
The indurat on of the calf of the leg \ as probabli 
the re uU of 0 called anxmic induration for there 
V a no hxmor hagic e trava ation pre ent in IM 
calf of the le _ ... 

The \ ound \ as closed v thout drainage Un tne 
third postoperative lav about a ounce of scru 
we e evacuated from the inci ion other ® 

lescence a smooth and heal ng was bv nr t in 
tion lie was kept n bed for 21 davs J”* . v 

lion f the leg good presents no s elli odi 
has a moderate foot drop wh ch ho le er na 
incapacitated him in anv v av 

CVROTID ARTER\ 

Wounds of the common carotid arterj are 
prefcrablv treated bv suture The nearer 
injured \Cbsel is to the heart the less likw 
hood there is for a suture repair of tbe vas 
Hr wound to be followed bj thrombus or 
tion beginning at the suture line 

however the a soented trauma permits 
the application of a ligature In the , 
proportion of the reported cases ol c 
arterv wounds ligation of the injured \ 
was the usual procedure Habercr (4 5 
reports 8 cases m which the 1 

common carotid arterv was sutured 
cularand 5 lateral m one case li ation ^ 
later made because of secondarj hxmor 
Of the 8 cases 7 recovered and i died 
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rc'ilitj 'i nnncmer of ictnc self reduction on 
the pirt of the patient and depends csstntiallj 
upon the premise postulated bj Slierrington 
?so anTsthetic is required tlius tlit ikccssi1\ 
of all manipulatnc force being reduced Jhis 
method of reduction is earned out as follows 

The arm is placed so that the elbow rests 
agiinst the antcrosuperior spine of the ilium 
The arm is first raised slighth in the sagittal 
plane "I he patient is instructed to perform 
external rotation forcilih the latter mo\e 
ments being aided b} tlie surgeon who at the 
same time adducts the arm Jhc simultanc 
ous action of the oppo mg moxements of 
external rotation and abduction and adduc 
tion with internal rotation permits the hcail 
of the humerus to slip quietU into the glenoid 
cax itx 1 here is no ludiblc click on reduction 
when this technique of reduction is practiced 
It IS carried out more casilj and rapidl> than 
the Kocher and otlier methods and tcnd» to 
eliminate the huard of artcnal injur> 

In the case of the popliteal irterx addi 
tional anatomical relations render this xcssci 
more prone to injur> from a contusing force 
The vessels of the lower c\trcmit> pirlicu 
larlj in the popliteal space arc in more mti 
mate relation to the bone Figure 1 illustrates 
the proximal fixation of the popliteal artcr> 
and vein at the adductor hiatus where it is 
firml> iLxed b> the adductor magnus ten 
dinous arch l3istall> these vessels arc again 
fixed b) the tendinous arch of the solcus mus 
cle and b> the antenor txbial artery as it 
passes through the intcrosseus membrane 
The anatomical nearness of the popliteal 
arterj to the posterior surface of the femur 
and Its proximal and distal fixations are the 
latent anatomical factors which explain its 
subcutaneous vascular rupture the result of a 
sev ere contusing injury w ithout an assoaated 
bon> injury 

Cases 8 and 9 are illustrative instances 
v\ herein the popliteal vessels were ruptured 
jet no bonj injury was sustained The active 
causes of these 2 popliteal vessel wounds were 
as follows Case S resulted from active 
mobilization under anaisthesi i of a stiff knee 
joint Case 9 resulted from being tackled in a 
football game In the majontj of instances 
the suddenness of the apphed violence or 


movement induces a marked tension and dis 
tcntion of the v cs^el w all 1 he clastic tissue of 
the vessel wall offers but little protection 
against injurj from a sudden violence in the 
cast of the popliteal arterj fhe maximum 
distention of the vessel wall mav not be 
reached but the suddenness of the vaolence 
ruptures the vessel because of its naturil 
anatomical fixation 

Iht mtchanism of this vascular wound his 
been apllj compared to a taut string which is 
licid (trmlv fived at cither end should a sud 
<Ien fires urc or pull be applied its center 
would tend to give awaj 

1 icturcd in I igurc i is a large anomalous 
tendon which courses obhquclj across the 
popliteal space CertunU this tendon when 
present would act further to Ijv the popliteal 
vessels \\ hile the tinding of such i tendon is 
a rare event it must be recognized that the 
subcutaneous rupture of the popliteal vessels 
IS also a rare occurrence 
Wounds of the popliteal artery which are 
the result of dislocation of the tibia hav c been 
reported m a number of instances bchulz 
( 5) reports the occurrence of a popliteal rup 
lure in a young adult following the reduction 
of a dislocation of the tibia Rruenner (3) 
reports 4 instances of subcutaneous ruptures 
of the popliteal artery 3 of which resulted 
from dislocations of the tibia 
Here again the anatomical fixation of the 
vessels and the well known fact that when the 
ICo IS extended the popliteal vessels do not 
rest on the bony surface account for a pos 
siblc rupture of the popliteal v essels if the leg 
IS suddenly o\ erextended as in an antenor dis 
location of the tibia 

COLLXTERVL CIRCULVTION 
Certainly the establishment of an adequate 
collateral circulation following the ligation of 
a large vascular trunk must take some time 
In the expenmental ligation of large arteries 
in ammals the development of a deiimte col 
lateral arculation takes from ij to 21 days 
depending upon the v essel ligated and the 
site of the ligation It is well to remember 
however that large artenal trunks can be 
ligated in ammals with considerable less fear 
of gangrene than in man 
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without free drainage inj wound that con 
tains a ligated carotid or a ligated primary 
branch of the external carotid In the ligation 
of large artenes it is best howeaer scrupu 
]ou>)> to a\onl drainage 

The prognosis in carotid libation appears to 
be more faaorablt when it is combined with 
the simultaneous occlusion of the internal 
jugular a em In spite of some dissenting opin 
ions concerning the latter procetlurc the 
obsenations of Oppel IlagcrTorn Maims 
(i8) and others show that the hazard of arte 
rial ligition is detimtelj lessened when com 
bintd with the simultaneous occlusion of the 
accompanying \ein \et Riedcr (23) who 
has had an extensive experience with arterial 
injuries in 5 cases earned out the simuJtane 
ous ligation of the common carotid arterv and 
internal jugular vein and in each instance 
defimte postoperative cerebral softening fol 
lowed The ligation of the accompanving 
vein even though uninjured simultaneously 
with the wounded arterv will be discussed 
under the general heading of treatment 

ANATOiriCVL nXVTlO't OF BLOOD VFSSELS 

The importance of the anatomical tixition 
of blood vessels a ont of the contnbuting fac 
tors in the causation of vascular injuncs fol 
lowing a severe contusing force is deserving of 
mention Such anatomical fixations are pres 
ent at the sites where branches of considerable 
size take origin Instances of the latter are 
the sites of origin of the subscapular and pos 
tenor humeral cirtumdex from the axi/Jarj 
artery and the bifurcation of the popliteal 
artery into the anterior and postenor tibial 

Clinically this anatoimcal fact is well illus 
trated in the tvpe of vascular injury observed 
incident to the occurrence or to the reduction 
of a dislocated shoulder 7 he grciter pwpor 
tion of the available reported cases of axillary 
artery wounds associated with a di located 
shoulder shows that the type of vascular in 
jury encountered is that either the subscapu 
lar or posterior humeral circumflex artery is 
torn away from its point of ongin 

Koerte fio ii) in 188 reported 2 such 
accidents in his own experience In 190 he 
added another personal case and collected 44 
cases from the literature Of the 44 collected 


cases one half of them were in recent dbloca 
tions and m more than one third of the latter 
group the \ ascular rupture took place dunn 
the act of reduction In only 3 of the eitire 
group was it de/imtely established that the 
artenal wound occurred with the dislocation 
Turthermore in o instances of the 44 the 
vascular wounds occurred during the reduc 
tion of old dislocations Roerte con idered 2 
months or more as an arbitrary time division 
period between recent and old dislocation 
Stimson (27) in i88j reported 44 axillarj 
artery wounds following dislocation of the 
shoulder Of the 44 cases 12 recovered and 
3 died 

The noteworthy fact concerning the a so 
ciafion of axilhrv artery wounds with di loca 
tion of the shoulder Is that this vascular injury 
occurs in the majority of instances from the 
movements and maneuvers usually practiced 
when a dislocated shoulder is reduced Ex 
tessivc violence and excessive traction must 
be avoided The presence of arteriosclerosis 
necessitates extreme care m reduction Itw 
when the reduction is difficult that a wound of 
the axillary artery is likely to take place la 
the rcduclion of an old dislocation particular 
care must be exercised and an open operation 
IS (he advasabie procedure if the reduction 
cannot casih be effected Even the kocher 
method of reduction is not without dan er m 
this re pect for marked pressure on the 
axillary ves els 1 produced in carrying 
the Kocher method of reducing a dislocated 
«houJder 

The prevention if the po sible occurrence 
of this injury merits a bnef consideration 
Formerly there was a general belief m the 
importance of the ligaments for the fixation 
of joints but at present there is a tendency to 
believe that the tonic activity of mu les is 
the most important factor In his senes 0 
marvelous expenments Shernngton show 
that in ordinary movements muscles obev 
the law of reaprocal innervation Antagom 
tic muscles exert sy nergistic action and h-X t e 

^ Isclin (9) has dev eloped a method of 
mg a dislocated shoulder which the writer a 
used in a modihed form ath uniform) su 
cessful and satisfactory results It is 
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\ iscuhr triumi present would Jme seemed 
to render 1 htil issue inc\ it'ibic \ ct reco\ Lr> 
ensued without 'll! operation Injunes which 
invoke both the arterv and its acconipanjing 
vein appear to show a greater tendency to 
spontaneous cessation of hemorrhage ihc 
spontaneous healing of artcri il trunks pir 
tiill} or completeK divided Ins come to 
light largelj bv discovcrv of the vascular 
lesion in the course of operations upon nerves 
Makins remarks that the great majority of 
these instances are due to contusion \ ascular 
lesions which are the result of a severe con 
tusion ma> not e/Tcct i complete break in the 
vessel v\all HLr 70 g (7) in ,0 such injunts 
found the intimi alone injured 0 times the 
intima and the media i times Schesivcn 
(2(i) questions whether the spontaneous ces 
sation of hxmorrhage occnioncd h\ in in 
jured vessel is> not dependent for its ccssition 
upon the equalisation and Inlancc of pres 
sure Ihus small vessels bleed less for the 
pressure is casilj balanced He believes tint 
the bleeding stops spontaneous!) when tlie 
pressure of the extnvasatcd blood in the tis 
sues IS as great as the pressure of the blood in 
the injured vessel Obvaouslj the contraction 
of the vessel wall IS also a factor Ihus injurv 
of thepophteal femoral orof someothcrlargc 
V ascular trunk maj temporanl) stop bleeding 
in the absence of an obstructing thrombus 
Should evidence of progressive hxmorrh igt 
exist and the hxmatoma present increase in 
size operation is indicated witliout (lcla> 
The deliberate delating of operation in the 
presence of a large hxmatoma the result of an 
injur) to one of the large vessels has two 
hazards first the pressure of the hxmalomi 
on the surrounding vessels which interferes 
with their participation in the establishment 
of a collateral circulation — the true causes of 
gangrene when it occurs after ligature or su 
ture are those which interfere with the cstab 
hshment of the collateral circulation — sec 
ond the danger of infection of the hxm itoma 
for with infection besides sepsis there is the 
adchtional hazard of a secondar) hxmorrhage 
Infection is probabl) the most frequent cause 
of secondar) haimorrhage 
The danger of haemorrhage following the 
removal of a retained foreign bod) deserves 


mention Such a retained foreign bod) mav 
act as a vascularplug orma) control bleeding 
from an injured vessel b) pressure and its 
removal maj set up a most ilarmmg hemor 
rliagc The surgeon must hav c tins possibilitv 
in mind in tJic removal of a retuned foreign 
bodv lying in the neighborhood of large vas 
cuhr trunks and be prepared before ind dur 
mg the operition for such in emcrgcnc) 
C ISC ^ is an example in this group Ihe 
pitient a colored female was ulmitted to the 
hosjjit il witli tilt blade of a knife embedded in 
the left side of tlic neck so thit onl) the 
huidic protruded I ortunatek no attempt 
w is made to withdraw the enibedderl wcipon 
hefort the pitient w is trinsferred to the 
operating room When the knife was with 
(Iriwn i most ahrming liTniorrhigc ensued 
Roth the carotid ind jugular vein had been 
severed Ihe wounded irtcr) and vein were 
ligitcd Kttoverv was uneventful 

Ihcque tion is to whether the injured ves 
sel should be treated b) the obliteration bga 
ture or the conservative suture hvs been 
idminbl) summed up b) Matas (19) La 
Roque (14) and others and the consensus of 
opinion dcudedl) favors the ligature Ihe 
decision in fivor of the aseptic ligiturc is 
based on the end results that ligation is usu 
ill) in cas) procedure and the suture often 
a (hflicult one is cnlircl) oulsulc the question 
In two of the cases included m the senes of 
artcnal injuries (external iliac common carot 
idj repair of the injured arter) was carried 
out b) cartful suture In both instances 
dclmitc tlirombus formation resulted extend 
ing ccphalad from the line of suture In 
regard to thrombotic occlusion the txpcri 
mental evidence shows that even m the best 
conditions in laborator) ammals the suture 
cspeciall) the areiihr suture is liable to a 
very considerable percentage of failures 
through thrombotic occlusion or acatncial 
stenosis Before the war Matas collected from 
the literature reports of 49 circular sutures 
which had been performed in civalian hos 
pitals and in peace conditions A careful 
anal) SIS of the available postoperative evi 
dence showed that 13 i per cent had been 
followed b) gangrene Ot the 37 patients who 
recovered, in no less than 33 (87 6 per cent) 
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In Case in uhich the external iliac artery 
w'is sutured gangrene of the foot dex eloped 
probabl> as the result of thrombus formation 
at the suture line \n amputation xvas per 
formed within 4 centimeters of the line of 
demarcation at which time the muscles were 
pale dull gra> m appearance and the entire 
procedure was free from bleccbng Three 
weeks later a revision of the stump was car 
ned out and the appearance of the (issues 
found markedlj changed The muscles were 
red glowing with a health) normal color and 
bleeding from the cut tissues was most actixe 
The time for the establishment of the collat 
cral circulation in this instance was within the 
3 week penod 

\ ra\ studies of amputated extremities 
supplemented b> later dissections of (he speci 
mens appear to indicate that the arteries 
accompan>ing the various nerxes are among 
the most important of the \ essels concerned in 
the formation of an adequate collateral cir 
dilation Experimental hgations of the fern 
oral artcrv show that the establishment of 
an cfiiuent collateral circulation following the 
ligation depends mainly upon (he sciatic 
artery The \asa nerxorum accompanjang 
the vanous nenes are sometimes vessels of 
ome siae and in iddition they anaslomoses 
frecl> wath other arterial twigs to form a 
continuous vascular network When a large 
vascular trunk is occluded or ligated the 
\asa nervorum undergo an increase in their 
lumen establishing an excellent collateral cir 
cuHlion \anatioiis in the caliber and in the 
anastomatic arterial network of the \asi 
nervorum are \atal factors in the formation of 
an efficient collateral circulation 

The pure morphological factor and its rela 
tion to the dcxelopment of a colhtenl circu 
lation is not sufficiently recognized and has 
not been given the attention it dc erves 
W lule m the main the variations of the larger 
arterial trunks tend to conform to a number of 
well dclmed anatomical tjpes the vanations 
of the smaller arterial twigs are so highlj 
individualistic as to def> analysis And it is 
not unhktlv that such artenal indivadualism 
if means of recording and measuring them 
were possible would be as chstinctiae asones 
linger pnnts 


Attention has been parlicuDrl} focu don 
the question of pressure exchange of sub 
stances in the vessel and vessel walk 
tomcit) of the capillarv bed and tissue ned 
but the pure morphological element is u uall\ 
overlooked The marked variations m the 
blood viscular tree surel) must have no htile 
influence in the establishment of an efficient 
collateral circulation In a number of studie 
on the vanations of the blood vascular tree 
(15 16 17) It IS noteworthy that a findin oi 
definite hypogenesis of the blood ve e! 
occurs in approximate!) 8 per cent of all ca 
davers This h)pogenesis consists of deft 
mtely smaller calibcred blood vessel and a 
decrease in the number of branches The 
microscopic image confirms the latter findin 
for the examination of a considerable number 
of arten d walls shows a wade v anation m the 
general muni structure The clastic content 
the muscle content etc exhibit wade vana 
lions In some instances the vessel becaue 
0/ Its faulty mural structure appear almot 
fragile in other cases strong and rotm t 
Such findings are recorded independent oi a c 
and discise and represent ihstinct mon’ho 
logical t)pes 

Converscl) considered the presence of aoui 
tional branches the presence of acces op 
artencs arc not uncommon findin^ in tr 
experience of anv observant anatomist 

Surel) such factors as outlined above reptc 
sent important elements concerned m th 
formation of an excellent collateral arcula 
(lon enfirclv apart from the pure ph^ i ° 
d)nainic factors The writer m no waj 
underestimates the ph)Sico d)namic factor 
concerned in the formation of a col'aten 
circul ition but desires to call attention to tw 
morphological a-spcct 

TRE VTVIi NT 

\\ ounds of the blood vascular tree m which 
the evidence of hicmorrhage is not severe am 
no continuous increase in size of the . 
toma appears ma) for a time be 
conservative!) Numerous observations 
present to show that the spontancou ct 
tion of h-emorrhage 1 po sible m ca cs 
injuries to large V e els rhereareanura 
of remarkable instances on record m whic 
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Mticuhr tnunu present uould hive setmed 
to render 1 f itil issue incv itible v ct rccov tr> 
ensued witliout in opcrition Injuries which 
involve both the irterv ind its iccompin^ing 
vein ippcir to show 1 greilcr tendency to 
sponlineous cessition of hemorrhi^c I he 
spontineoiis heiling of irteriil trunks pir 
tiillj or completelv divided Ins come to 
light lirgely b} diseoverv of the viseulir 
lesion in the eourse of opcritions upon nerves 
Mikins remirks tint the greit mijoriU of 
these instinces ire due to contusion \ isciilir 
lesions which ire the result of i severe con 
tusion mi) not effect 1 complete breik in the 
vessel will Hcr 70 ^ (/) in sueh injuries 
found the mtinn ilonc injured 0 times the 
intimi ind the mcdi i i times Sebt tven 
(26) questions whether the spontincous les 
sition of hxmorrhigc occi<;ioncd bv in in 
jured vessel is not dependent for its cessition 
upon the cquili 7 ition ind bil ince of pres 
sure Thus smill vessels bleed less for the 
pressure is cisilj bilanccd He believes tint 
the bleeding stops spontaneous!) when the 
pressure of the extrivisitcd blood in the ti 
sues IS IS grcit IS the pressure of tlic blood in 
the injured vessel Obviousl) the contrietion 
of the vessel will is ilso 1 factor Ilius injur> 
of thepopliteil femoral or of some other Iirge 
Mscular trunk mi) temporarily stop bleeding 
in the absence of in obstructing tlirombus 
Should evidence of progressive lixmorrlugc 
exist ind the hxmatoma present increise in 
size opcrition is indicated without delay 
I he deliberate dcli)ing of opcrition in the 
presence of a large hxmitomi the result of an 
injurv to one of the Iirge vessels his two 
hazards first the pressure of the hxmitoma 
on the surrounding vessels which interferes 
with their participation m the cstiblishment 
of a collateral circulation — the true causes of 
gangrene when it occurs after ligature or su 
ture are those which interfere with the estab 
lishment of the collateral circulation — sec 
ond the danoCr of infection of the hxmitomi 
for with infection besides sepsis there is the 
additional hazard of a secondir) hxmorrhage 
Infection is probabl) the most frequent cause 
of secondar) hxmorrhige 

The danger of hiemorrhagc following the 
removal of 1 retimed foreign bod) deserves 


mention Such 1 retimed foreign bod) mi) 
ictasivisculirplug oriniv control bleeding 
from 111 injured vessel b\ pressure and its 
removal mav set up 1 most ilirmmg hemor 
rhigc I he surgeon must hiv e this possibihtv 
in mind m the removal of 1 retimed foreign 
bod) lying in tlic neighborhood of large v is 
eulir (rimlws md be prepared before and dur 
ing the opcrition for such in eniergene) 
C ise , is in tvimple in this group I he 
pitient i colored female w is admitted to the 
hospii il wifli the bl idc of i knife embedded in 
the lell snle ot tlie neik so that only the 
hiiullc protruded lortunitel) no attempt 
w Is m ide to withdraw the cmbeddetl v\e ipon 
before the patient u is Irinsferred to the 
ojicritmg room When the knife w is with 
driwn i mo t il irming hxmorrhigt ensued 
both the e irotid and jugular vein hid been 
severed 1 he wounded arter) and vein were 
Iigitcd Keeoverv w is uneventful 

I he que tion as to whether the injured ves 
sel should be trcilcd bv the obliteration Ii^a 
tiire or the eonscrv alive suture has been 
ulmiribl) summed up b) Matas (ig) la 
l\oque (14) and others and the consensus of 
opinion dccidedl) favors tlie ligature The 
decision in favor of the aseptic ligature is 
based on the end results th it ligation is usu 
ill) an eas) procedure and the suture often 
adinicultoneisentirel) outside the question 
In two of the cases included in the senes of 
irtcnal injuries (external ihac common carot 
idj repair of the injured arter) was earned 
out b> careful suture In both instances 
definite thrombus formation resulted extend 
ing ccphalad from the line of suture In 
regard to thrombotic occlusion the expen 
mentd evidence shows that even m the best 
conditions in laborator) animals the suture 
cspeciall) the circular suture is liable to a 
\cr> considerable percentage of failures 
through thrombotic occlusion or cicatricial 
stenosis Before the war Matas collected from 
the literature reports of 49 circular sutures 
which had been performed in avilian hos 
pitals and m peace conditions A careful 
inaljsis of the available postoperative e\i 
dence showed that 13 i per cent had been 
followed b) gangrene Of the 37 patients who 
recovered in no less than 33 (87 6 per cent) 
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b> circular suture \Mth and without inter 
posed grafts the anastomoses had proved 
functionalI> valueless or superfluous ifweare 
to judge b> behavaor of peripheral pulses 
Ihe margin of the safely must always he 
whether with the suture or ligature jn the 
integrity of the collateral circulation A 
properly applied ligature sufiices. to meet 
almost every pressing indication trom my 
own small clinical experience ligation fextcrnal 
carotid popliteal common carotid brichial) 
has resulted in recovery 

The V due and the neee sity of ligating the 
aceompaimng vein even though uninjured 
in cases of artenal ligation is vanouslv inter 
preted Ihestudv of any problem concerning 
the blood \ iscul ir tree must represent a con 
suleration of the circulatory svstem in total 
perspective is a closed hxmodvnamie appa 
ratus subject to potentid variations and 
oscill ilions Manv believe that the danger of 
irtenal ligation js greatly decreased by tlie 
simultaneous libation of the accompanying 
vein Ihe clinical expenence of Makins 
Oppel Hagern Torn Iseuhof and John 
f2o) and Holman and the experimental anal 
y sib of tlus problem by Brooks {, ) and Holman 
( 8 ) show a decided decrease in the incidence of 
gangrene when the arterv and vein are simul 
taneously occluded In two of the included 
case reports both the arttrv and vein were 
ligated (popliteal and common carotid) and 
the recovery was without note in each in 
stance Holman adva&es the hgalion of com 
moil femoral vein above the deep femoral or 
ev en long saphenous in ligation oI the popliteal 
artery in order under certain eireumst inces 
to increase the capillary resistance in the 
thigh and by directing tJie force of the col 
lateral circulation into the ana tomotic chan 
nels to lessen the possibility of gangrene 
Ligation of the vein nearer the heart js recom 
mended after hgation of popliteal artery ind 
vein if gangrene is su pected but it must be 
performed before true gangrene supervenes 
Makins believes that the combmctl pro 
ceJiire maintain witlun the limb the smaller 
amount of blood supplied by the collateral 
circulation Whatever may be the factors 
that determine the formation of an effiaent 
collateral circulation surely pressure mu t be 


an important one for change of pressure 
interferes in some degree mth the necessary 
stimulus for vascular dilatation and exchan e 
of substances through the capillary wall 
Blood IS strvaceable to the tissues in the 
capillary region only and there is a definite 
relation between blood pressure and per 
meability Furthermore m the examination 
of capillary fields there is a distinct difference 
between artenoles and capillaries Between 
the capillaries and venules the difference i 
much less pronounced The muscular walls of 
many venules is so thin and incomplete that 
the txehinge of substances throu'^h their 
walls must be con idcrablc and in some cases 
the vt sels vvluch are classed as veins are 
from a physiological point of vaew to be re 
girded IS capillaries Simultaneous li ation 
of the artery and vein would seem to mam 
tarn a more ecjuable pressure equilibnum m 
the important functiomng capillary bed 
W hile the cihbcr of the capillaries is mainly 
determine 1 by their own tonus U is of cour e 
ilso iifceteil to i certain degree by the blood 
pressure (Krogh m) In some experimental 
studies onccrning the value of the combined 
procedure Krampf (12) of Sauerbruchs clinic 

advises against the ligation of the vein He 
Used the kidnev as the basis of his work but 
his results are by no means convincing The 
fact that (he arteries and capillaries in normj) 
subjects varv greatly and the fact that the 
power to resist an internal pressure 1 dev el 
oped to a different degree in the capillane o' 
different (i sues are entirely overlooked 
Without an ittempt to saddle this the is loo 
hcavilv with this phase of vascular surgery 
the balance of opinion both clinical and cv 
perimentd slrongjv favors the simultaneous 
ligation of the artery and vein The onU 
contra imheation to the ligation of the v ein a 
noted by Brooks is evidence of ob truetion m 
the collateral \ eins . 

The operation in cases of artenal wound 
necessitates a generous evpo ure of the injure 

vessel Every effort must be made to conduc 

the operation aseptically in order to ehmina e 
the hazard of thrombosi and infection 
Drainage in va cuiar surgerv must be scrupu 
lously avoided lacking and dravnaoe n 
Holman notes invate disaster The iigatur 
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must be applied gentl> to occlude the lumen 
of the acsscl \nthout intimal injurj Studies 
b> SclncfTcr ( 4) at the Raugh Institute of 
\natom> on the obliteration of the lumen of 
blood acasels indicate that injur\ to the 
endothelium inadent to ligation ma\ result 
in intra\ascular clotting and thrombus In 
one senea of hgations thrombo is u as of com 
mon occurrence ^\hilc in a second senes it w is 
rare Ilalstcd Holman and others ad\as(. the 
use of coarse hgaturcb such as tape rather 
than fine ligatures which ma\ cut through the 
arterial wall This has been our practjit In 
the one popliteal ligation the arten indvein 
were dmded between ligitures instead of 
heating in continuit\ Holman his agnn 
directed attention to the \ alue whenfei ibU 
of dinding the \essel between two lioUurts 
He considers this procedure preferable to 
ligation in continuitj 

M> b-st thanks arc exlcn led to I)r / I ShatiT r hul 
of the U partment of \natom) of the /cfl o M 1 al 
College for hi gen rositj in plann" at mj di p*ral all f 
the a a lable malenal anl ficiliue>« of the t»in I li i.l 
Institute of \natom\ 
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\\ ESTHETICS ON THE MINUTE CARDIAC OUTPUT 
\ND BLOOD PRESSURE 
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T HL death rate which is ascribed to (he 
adminihtrition of \ariQu anesthetics 
IS remarkaU) low at tJie present time 
Thi fact is due in Ur^e part to the increased 
information concerning the ph> siologieal ac 
tion of these drugs and to the caretul consider 
ation as to the choice of anesthetic in mdi 
\idualease Howe\cr studies upon the actual 
output of the heart ol the intact eapenmcntal 
animal huebeennc^lected ‘sinceiti thought 
that this IS one of the best if not the best 
index ot the condition of the eireuhtion 
the present slu h was attempted Man) of 
the oh creation such a determinations ol 
the blood pressure and hvdro en ion conten 
tration c in be performed on the anTsthetized 
patient but studies upon the e irdiae output 
cannot be earned out because of the d ingers 
of puncturing the heart and of the nnccurio 
of indirect methods Hence it wasneces ary 
to use animals in thi stud> 

The pre\ ailing ideas concerning, the effects 
ot aanous mxsthetics on the circulition ha\e 
been formed rnainl) from studies on the blood 
pressure and Irom obstrv ations on the isolated 
heart borne of this work has rescaled find 
mgs of great sigmticance but deductions from 
such studies as to the output of blood h\ the 
heart of int ict animds are not justihed and 
in some instances have been found lo be 
erroneou In previous experiments (i) it 
was found that ether caused an introsC in 
the cardiac output provided the inimals were 
not too deeplv anx thetized It was ilso 
found that the amount ol increase in the car 
diac output from the iclmim tration of ether 
could be lessened b\ theintravenou injection 
of an alkali or b> the previous admimstration 
of digitalis In the present report theclianges 
v\hich v\ere found during ether anasthesia 
are of intere t onlv in comparison with the 


changes noted when chloroform and ethjl 
chloride were admimstered to approximitel> 
the same degree Man> prev rous reports on 
the blood pressure during the administration 
of various types of anaesthetics are found in 
(he literature and the pre'ient fioUres are of 
mtcresi onI> m relation to the chan es in the 
cardiac output 

WETIIOOS 

The studie consisted of 87 determination 
of the cardiac output of 4 dog Ele\eno/ 
these animals were trained to remain quiet 
without a narcotic while the remaiiun am 
mals were given morphine (usuallj 06 gram ) 
ibout an hour before the control observation 
were maile The blood pres ure was deter 
mined in 7 of the narcotized animal 

\flcr One or more control determination 
one of the anxsthetics was adroinistereii 
through an open cone The decree of anss 
thesix was probably variable but an attempt 
was made to secure general relaxation and 
abolition of the hd reflexes When the 'desired 
degree of anxsthe la was obtained Wool 
samples were drawn with the cone m place 
and during the continued admimstration ot 
the anxsthetic The oxjgen consumption 
was then deternuned immcdiatelv after re 
moving the cone This method is oper to 
cntiasm but since the changes m oxjgen 
consumption w ere small and since the anima 
were usually deeplj anesthetized it is pre 
sumed that the error is small , 

Ihe oxvgen consumption was determinea 
b> means of a Benedict spirometer wat 
graphic recording device The ammal w 
connected to the spirometer bj ineans 0 
rubber ma k (2) which fitted tiohtl) 


>uth ,1, 

The usual precautions against contact w 
■ were observed in the collection 0 
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samples Artemi blood ^\as obtuncrl In 
puncture of the left \entnclc or one of the 
femoral arteries and \cnous blood In punc 
ture of the nght acntnclc Ihc blood gis> 
determinations were made on the \ an SKkc 
Neill (i ) manometnc apparatus The cir 
culator> minute aolumc was calculated from 
the Tick formula 

C cm 0 consumed perminute No c cm of Mck 1 ilon 
\moutU O taken up in lungs “ 

1 ) I c cm of blood PCf mmuic 

hen the efTect of more than one t\T)c of 
drug was studied tlie same animal was u cd 
and sufiicicnt time w is allowed to elapse for 
complete reco\er\ from the prtMous ancs 
thetic 

RrSULTS 

Ihe results are dmded for convenience into 
three groups according to the t>'pe of an cs 
thetic emploved 

I Llhcr anaslhesia Previous experiments 
upon the cfTcct of ether anTsthcsia are re 
ported in detail elsewhere 1 he present studies 
are of interest mainlj in the comparison which 
the> afTord with the other two anTsthetics 
Ihe experiments with ether anesthesia 
were performed upon 8 animils 5 of which 
were trained and remained quiet during the 
control studies without a narcotic The 
same results were obtained with both the 
trained dogs and those which were given 
morphine Ihc cardiac output increased 
during the administration of the ether anais 


thctic in t ich of the S cvpcriments the per 
tentage inerca c over that during the control 
period V irving from 4 to 44 per cent The 
owgen consumption usiialij remained about 
the sims^and the utili/itioii ot owgen (ar 
ttrid owgen content minus venous oxvgen 
content) dccre ised m 7 of the 8 experiment 
I he pulse rate was accelerated in all instances 
Ihc blootl pressure was determined in , cv 
penments \t the beginning of the anaisthe 
sia there was a marked rise in blood pres 
sure whicli rai)i(ll> declined but the blood 
pressure then remained at a slightiv higher 
level than tint 01 the control penod I he re 
suits of three tvpical cxi^enments are given m 
I aides I II and III 

II Chloroform otiaslhcsta Tiftcen animals 
were used m this stud> 8 of whieh were 
traincel and did not require a narcotic It 
IS believed that the degree of anaesthesia which 
was obtained with chloroform was usuallv 
not so deep as that with ether The pulse rate 
usualh increased but not so much as with 
ether I he o\> gen consumption w as decreased 
slightiv in most experiments The utiliza 
tion of owgen was increased in all instances 
except two Changes m the cardiac output 
paralleled alterations in the artenovenous 
difference rather than changes in oxjgcn 
consumption 1 he decrease m minute cardiac 
output V aned from 4 to 50 per cent the 
amount of decline seeming to be directlv pro 
portional to the depth of the anxsthctic 
The average decrease m the cardiac output 
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was 8 ptr cent C hinges in the owj^cn con 
tent of the irttn il hi )od were nei,ligil>k 
AtIluaI anoNiinn not lound in vnv in 
Stince The dcerci e m the owgcn content 
ofthcNcnou blood u i usualli quite mirkcd 
Chloroform anesthesia w IS u uillv is ou ited 
with a decrcise m the carbon dioxule tontenl 
of both the irteriil an I xenous Wool Ihe. 
mem blood prt urt ms tt und to be loner 
during the iiu thetic m each cisc in which 
It was deternuned 

1 he re iilt if three ti pical experiments are 
gi\cn m 1 il)le I II infl III 1 igurcs x 
2 and ? eoiitra i eriphicalK the elltct of the 
three ina ihetn under eonsidcration 

III Flh\l ihlori Ic juirstJuni Jhecxptn 
ments with cilu! chloride ini thesia were 
performed on ii 'inmials 4 of which did not 
require a nireotic It i much more diflirult 
to stud\ the K iTccts of tlu drug because of 
the xcri nurow 7onc which separates the 
lethal from the toxic dosage \ great \ana 
tion in result was obtained depending upon 
the degree of uixsthc la 

Ihcinlnlation of eth\l chloride caused onl\ 
a light inenase in the pulse rate 'Ihe 


oxtgen con umplion was u ua!l> sli htl) 
ilecreiscd Changes in the artenoi enous 
difference were xariable but it wis u ually 
sLightI) increased Arterial anjnua "a 
countered m two experiments The aiera e 
change in cardiac output was— 14 
but the changes \aned from-f lo to — 64 pw 
cent The mean blood pressure was eleiated 
during the eirl> part of the an® thesia but 
then returned to a Ie\el slightK below the 
control Vine The aserage chan e m blooa 
pressure at the time of the determination 0 
the cardiic output was — 5 per cent 

It IS seen from these experiments that 
effects of eth\l chloride are quite '^tia <■ 
The earl\ stages of anasthesia are thou nt 
be issociated with a slight increase m 
cardiae output while deeper narco 1 tiau e 
marked decrease The ellects on the , 
tion seem to be intermediate between tlio e 
ether and chloroform 

DI'lCUSSIOV 

The factor which max possiblv uxpb*'' 
the increase in the cardiac ^ufp'^t dun 
ether anxsthesia haxe been prexiou U 
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AN/ESTHLTICS OV THE C\RDI\C OUTPUT 


r t 


W gbt 
Igs 

r u 

pc 

T m V t al \ 

pc 0 0 

t \ 1 \ 

h K t PC t 

V V 

Off 

\ 1 

pe t 

V t t 
CO, 

\ 1 

pe t 

\ 

CO, 

\ 1 

r t 

tS” 

0 tp t 

pc kg 
pe m 

0 Ip t 

be t 

0- 6 Co t 1 St d> n 

m rpb e 


8 s 

7 3 5 

6 

4 9 

43 Ro 

45 4 1 44 

S 3 

49 

CK 3 6 t p m t 

rr rph « 

t d> 

6 


6 6 S9 3S 

S 

45 40 

49 5 

5 4837 

j 

4 

10- 3 6 s pm ft 
f nnl Sin t 

hi <y 

6 


6 S u 

7 oS 

43 63 

46 s 

459 3 48 



to- 36 to p m 
tudy morph 

1 

X 6 


6 46 5 

4 « 

39 9 

4 3 

4 4873 

6 

44 

0-36 t p m ft 
f 3 m tn 

tb 

6 


17 S* J 63 

t 83 

i3 

35 6 

1 

3 4 SOjS 

75 

3 

0-6 3 p m 

tudy m rph 

c 1 

S 


S 6 0 0 

6 

i 6 

46 3 

8 6 47 

0 

59 

0-6 4 P m 

t dy m ph 

I 

i 


5 S 06 6 

S 

4 

47 95 

s 6r 

7 

55 

t 0-6 4-iSp m ft 
hi d f IS m t 

thyl 

s 


6 8 

6 

<6 

9 4 

85 4393 

5 



Pr toe 1 0- 6 c t I t dy w tV <jt m rph 

mplesUW ft H f mh dbee Im t 

p ra blood mpl t k fte th h. d be 

>-6j pm d4 pm tltdwwi 
d«* 1 } lu; th u d 1 1 m blood m[ In d 


t I t d w th t m rph 5 p tn blood 
bi pm U 1 »t d> w th t m rpb 

I It b) 

ft th ) hi -f f 5 m 1 d t ry 


sidercd The present report consibls of t 
senes of obsemtions on the cardiac output 
and blood pressure during ctlicr clilorolorm 
and ethjl chloride anxsthctics No attempt 
has been made to determine the manner b\ 
Tihich these changes take place Howcacr 
the findings b\ other etpenmenters are of 
interest m this regard 
kodama (9) studied the output of adrenalin 
bj the suprarenals dunng ether and chloro 
form anxbthesia The output A\as found to 
be diminished bj both of these amisthetics 
Since the cardiac output is affected differcnth 
by the t^o drugs it does not seem likclj that 
the change is instituted bj the adrenals 
It IS known that ano\a:mia may be associa 
ted wath any of the anesthetics under dis 
cussion Hamson and Blalock (8) have found 
that anotemia of a seacre degree causes an 
increase in the cardiac output Howeaer the 
arterial blood was normalI> saturated with 
oxjgen in practicall> all of the present expen 
ments and no relationship seemed to exist 
between the percentage saturation and the 
cardiac output Leake and Hertzman (10) 
state that it is impossible to maintain ana?s 
thesia under nitrous oxide and oxygen with 


out some anoxxmia Altliougb the effect 
of nitrous oxide on the cardiac output of the 
intact animal cannot be studied satisfactoriK 
b> axailablc methods it seems probable that 
an increase in the output of the heart is as 
sociatcd with it 

\ anous ob er\ ers ha\ e found that ether 
and chloroform cause an increase m the 
Ii>drogen ion concentration of the blood 
Ilarnson Wilson and Blalock (7) studied the 
effects of acidosis and alkalosis on the cardiac 
output of dogs Injection of large amounts of 
aad caused an increase in the cardiac out 
put while the injection of alkali resulted in a 
decrease in the cardiac output Previous 
studies (i) have shown that all of the increase 
xn the cardiac output dunng ether anxsthesia 
IS not due to the acidosis which is produced 
Since the administration of chloroform causes 
an increase in the hjdrogcn ion concentration 
of the blood and a decrease in the cirdiac 
output it seems likely that the change in the 
output of the heart is not due to alterations m 
the reaction of the blood 

As regards the effect on the peripheral 
arculation Cushnj (4) states that both ether 
and chloroform dilate the vessels when the> 
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are perfused through them Emb!c> (5) in 
studjnng the phirmicolog) of eth>l chlonde 
and chloroform states The net result of 
the action of eth>l chlonde upon the vascular 
s>stcm therefore is dilatation but the degree 
of paralvsis is stnkinglj less than that pro 
duced by chloroform even when the latter 
IS present in le& than one tenth the quantit) 
in the air inspired Kanson Winkle and 
I aubion (10) injected ether into the iliac 
artcrv and noted first a vasoconstriction and 
later a v asodilatation and sivclling of the limb 
If the effect on the peripheral circulation of 
each of these anasthetics is a vasodilatation 
it indicates that other factors are pnmanly 
responsible for the v aried alterations m the 
cardiac output which thej cau e 

Ihe (bflercnt effects of these anoisthetics 
on the heart it elf are thought to be of more 
importance Thi vaew 1 somewhat incontrast 
to some of the opimons v\ hich hav e been ex 
pressed Cushn> (4) states The frog s heart 


under chloroform or ether beats more slo^l) 
and more w eakly and at the same time under 
goes a certain amount of dilatation all oivin 
to the paral} zing effects of these drUo^ 
cardiac muscle Cattell (3) stated that a 
depression of the heart and a decrease in 1 > 
output were imtiatcd at the ver> bemnmn 0 
ether anxsthesia However Gwathmej W 
States Ether becomes a cardiac depres^^n 
onlv m the later stages of an-csthe la or when 
a toxic amount is emplojed Emblej W 
state Ihe effect of eth>I chlonde on tne 
heart muscle as is the case wath chloroform 
and in contrast with that of ether ispara!) 1 
but the quantit} of eth}l chloride 
the air required is 19 times as great as 
of chloroform to produce comparable resu s 
He attributed the sudden fall in blood pr 
sure during eth}l chlonde anxsthesia 
inhibition of the heart while the later dc 
was thought to be due pnmaril) to car 
paral}sis which was later accentuated o) 
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of ether anJ chlorof rm is not w rtT\ 

\agus Jnhjbjtjon ihe^e Jatur oh emtions 
together uith the present report suggest 
thsi the factor of pnman importance m 
reguhting the cardiac output dunng the 
inhalition of these three anxsthetics ib the 
action on the heart itself 

It 15 rather stnUing (I ig ) that the dircc 
Uonal changes in the Wood prcbsuro dnnnjjtho 
\anous anxsthetics are the same as those m 
the cardiac output but to a Ic ser degree 
This fact emphasizes the stabilit) of the blood 
pressure and suggests that the changes in 
blood pressure are secondary to alterations m 
the cardiac output 

It IS impossible to tate at the present time 
nhat effect these anaesthetics ha\e on the 
minute output of the heart of man Honcaer 
practicaU> aUdnigshaaesrailaractionsonman 
and dog Furthermore the artenoaenous 
difference of blood from the femoral arterj 
and atm has been determined in 4 patients 
before and dunng the administration of ether 



m ' ta m lane ilial ch\ t lorm cau dad cteas and 
that th iT t fctKJchl nlc as anable 

anxathclit The utilizition 0 / ovigtn m 
dtcreistO in each of these instances inchcit 
ing X more rapid circulalorv rate 

I he hndings with etlnl chloride are in 
upport of the prcaailin^ chnicxl impression 
tint the margin of sxlcta is small nith this 
<lrug xnd that it is not suitable for lon„ con 
Inaued xnxstbesia Since ether and chloro 
torm anxsthetics cause opposite direction'll 
changes in the cardiac output and blood pres 
ure It seems from the Mevvpoint of their 
action on the circulatory system that these 
tv .0 drugs should not be used interchangeably 
Our present knon ledge of the advantages 
and disadvantages of the e anxsthetics in 
patients with heart disease is far from being 
complete It is believed that the work here 
reported is a contribution toward the solution 
of this problem but a final evaluation of the 
anesthetics which are emploved in patients 
with cardiac disease cannot be made until 
more knowledge is available concermng the 
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p'xthologit.al ph>siDlog> oi the arculation 
particularlj the minute output of the heart 
in circulator> disorders 

SUIIM VR\ 

The cardnc output and the blood pressure 
of the dog ha\e been studied during the 
administration of ether chloroform and 
ethyl chloride am.sthetics Some of these 
experiments were performed on trained am 
mals while m others the animals were narco 
tized with morphine The results were the 
same whether or not morphine was used 
The more sigmficant findings are as follows 
I Ether anTslhcsia caused an increase m 
the cardiac output in e\er^ instance The 
mean blood pressure was slighll> clexated 
during the an esthetic 

Chloroform anasthesia was assxiciated 
with a dehnite decrease in the cardiac output 
and blood pre sure in e\cr> experiment 
3 1 he changes dunng ethx I cWonde an ts 
thesid were more \anable but usuall> con 
sistcd of a slight decrease in the cardiac 
output and blood pre sure Its effect was 
thought to be intermediate between that ol 
ether and cliloroform 


The possible means b\ which these di t s 
are instituted are discussed 
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EMPYEMA IN CHILDREN 


A pRrLiiiiN\R\ Report 
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1 1 has for rmn\ > ears been recognized tint 
tmp^ ema in adults and emp} cma m chil 
dren are m man\ \\a\s di'^similar and a^ 
such present di\erse problems to the ^urj^eon 
and the plnsician It is strange however 
that m the light of this knoi\ ledge man\ rc 
suits of nei\ and \ancd treatments ha\c been 
reported inthout regard to the age of tlic pa 
ticnts imohed In some mstinccb when i 
report on a series of children s cases has been 
made no note is made of the deiinite age of 
the children \n\ oh ed That this inform ition 
IS of the greatest importance is c\idcnced b\ 
the fact that the mortalit> from emp\ema is. 
about four times greater dunng the hrst jear 
than dunng the fourth 
It IS the purpose of this paper to review a 
senes of 371 cases of emp> ema in children ind 
to study them with regard to age a car of 
incidence and orgam«m involved 
Of this group 67 were treated in St 
Mar>'s Free Hospital for Children dunng the 
>ears i909-i9'>7 and 104 were treated m the 
Childrens Section of Isew lork Hospital 
(First Surgical Division) dunng the >cars 
1913-19 7 

All cases recorded in this senes were defi 
nitely diagnosed as empjema b> aspiration 
and the roentgen raj and all receiv ed surgical 
treatment We hav e not included in this senes 
a number of cases in which no surgical treat 
ment was given due to the condition of the 
patients or cases which were found by au 
topsy to be empjematous after death caused 
by pneumonia 

Ihe children treated at St Marj s Hospital 
are for the most part from the poorer homes 
of New Aork Citv the majontj being of 
Italian parentage 

ETIOLOGY 

Empjema in children is as far as we can 
judge always a secondary process usually 
arising from a previous attack of pneumoma 


In our own series fuliv 9 per cent of all cases 
were cither complications of or sequclla? to an 
attack of pneumonia 


Pncumonii 
Cltronic inu 
Bronchiti 
\l ce«<5 of liin 
1 oroi;rn ImkI) 

I entomtis 
Tul Lfculo I 
\.ntl termincd 


2j6 

II 
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\pparcntlj general hjgiene and social sta 
tu^ seem to have «ome bearing on the inci 
dence of cmpvcma in children This is based 
not onij on person il obscnation but on per 
Ronil communications with a number of pc 
diatncians 

I he condition is not so commonij seen dur 
ing the first v ear of life as dunng the 6 > ears 
that follow probablj because of the high mor 
talitv from pneumoma found in infants under 
the age of i vear During the season of 19 5- 
192O there was onlj a single child under the 
age of I > car treated for empj cma at the hos 
pUal Ihib child was infected with a non 
hTmoIjtic streptococcus and recovered fully 
Dunn^ the same penod of time there were 
41 infants under i year treated for pneu 
monia Of these 17 died a mortaUtj of 41 5 
per cent 

Our figures are in agreement with those of 
Holt who found the highest inaJence from 
the condition during the second > ear ^ From 
then on it graduallj declines until the ninth 
year 

The mortalitj however was much higher 
dunng the first j ear of life than dunng any 
of the succeeding j ears As is show n in Table 
I the mortality dunng the first year was 66 
per cent whereas dunng the second year it 
dropped to 3^ per cent Holt in his senes of 
204 cases at the Babies Hospital New York 
City found a mortalitj of 71 per cent in chil 
dren under i j ear and 59 per cent in those 

II le— Dis ases t laf cy d Childhood 8th ed 544 
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TABLE I 

— AGE INCIDENCE 

AND MOrXALITY 

Rl t lity 

\ 

C M 

1 ll> 1 

0- 


66 


69 

3 33 

I 7 


63 

3 

5 

4 

4 

39 

S 

5 

43 

5 

6 


3 9 

S 


4 


3 


3 

4 



T\BLE II — NUMBER OF CASES AND PER CE\: 
OF MORT\LIT\ FOR \APIOUS \E\RS 


SONS FROM JUL\ 


S C 

IQ 5 9 6 2 

9 f 9 7 i6 

9 !9 8 0 

9 S 9 9 2S 

Q ) 9 10 

9 o q 15 

9 >0 13 

9 9 » 

19 3 to 4 8 

9 19 5 4 

<996 3 


TO JUL\ 


I tb pt cr 

s 6 

I 6 

3 3 

3 I 

6 

3 J 

IS 


4 3 

5 46 
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H b. 
h f 
y> 

Th 


atfiicted in the second \ear‘ \\ilensk\ of 
Mount ■'inTi Ho pital Ne\ ^o^k 0(3 m a 
stud 3 of 200 CTscb found a xnortaljt\ of onH 
4b per cent dunng the tirst 3 car and -.i ptr 
cent during the second aeir 

\fter the econd \ear the mortalita rite 
steidiU declmts until about the age of (> 
aear Mter that the deiths are Mldom ind 
usualh result from ome seatre complieation 
The tot vl mortahu for our senes ot / 1 c v es 
33 1 IQ per cent there being 72 dt iths From 
the first and including the sixth xeir there 
33 as a mort 1I1I3 of per cent From the 
sixth to the fourteenth 3 eir the mortahta aeis 
onl> 10 per eent 

It IS ol import ince howcaer to note (hat 
there IS a wide a an ition m the mortalita rate 
dependent upon the xeir dunng which the 
ease occurred Ihe percentage mortdit). 
varied from oper cent 111 the xear 192 -10 j 
to 40 per cent in the season ol 19 5-19 6 
(Cinrt 3) 

This marked c in ition is probable prima 
nla dependent upon the airulencc of the m 
fccting orgamsm although there arc other 
secondar> factors such as the age of the pa 
tient and the speeihc infecting orgam ms 
One might expect since empa ema most often 
follows pneumonia that the mortalit> rates 
of the two conditions would show ome rcla 
11 1 Loc p $ 5 

\\ 1 ky Lirp m fhaiSgCjecAObt PSti 


tionship because both conditions are u uall\ 
caused b) the same orgamsm The exact re 
lationship between the two will be brou lit 
out in an article to follow on The Cause of 
Death in Emp>ema m Children and Adult 
a Comparativ e Stud> 

The condition is most prevalent between 
the months of November and June as howo 
in Chart 4 For this reason we have arran ed 
our v ears from June to June rather than from 
January to January Mnce the latter ob\iou Ij 
splits an individual epidemic into two parts 
\n individual epidemic probablj starts in 
October and continues to the June of the 
following xcar 

ORGXMSM 

The pneumococcus is the mo t common 
organism of etiological value found 
p> cma and carries wath it a mortalit) of about 
5 per cent fable III gives the determina 
tions mwle in a senes of 1^4 cases 

TABLE ill — ORGVMSVt DETER-VUN VTIOX? I'' 
:CD THIRTY FOUR CASES 

M VI 

C D th P ^ 

^ 6 6 

i 5 f 

6 3 

Ihese ha\c been classihed accordin„ to tk' 
age of the patient in Chart 5 Althou h 
number of case so tabulated is to our mi 
iDSufUacnt ncv ertheless sev eral facts com 
be borne out In the first place there 1 
marked difference betw een the pneurooco 
cases dunng the first >ear and dunD 
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Chirt 1 \kc incidence of emp\cma in $ i children 
cases Suppled area indicates deaths 


jears tint follou In the fir&t >ctr wl imd 
the pneumococcus responsible for onl\ per 
cent of the ciscs \\herc'is in the >cirs tint 
follow the number of pneumococcus cases 
crages around 6o per cent This fact j^iins 
further weight when it is noted that the cists 
of pneumococcus empjema in children under 
the age of i \car occurred during the same 
season (1919-19 o) 

On the other hand during the lirst \cir 
there is a much higher percentage in c ncs due 
to the streptococcus and to mixed infections 
Ihc latter is probablj due to the fact tliat 
almost all pneumonias in children under i y ear 
are bronchopneumonias in tj pe 

SE\ INCIDENCE 

In the 67 eases at St Marj s there was a 
predominance of males oxer females The 
mortalitj rate in males is also somewhat 
higher as shoxxn in the following 

N C N f M I Uy 

c n ti p t 

Male 146 33 J3 

1 cmale i i i i 

The slight difTerence between the number 
of male and female cases in children bears a 
marked contrast to the condition as found in 
adults In a series of 105 adult cases from the 
First Surgicil Division New lork Hospital 
x\e found more than two thirds of the cases 



in mxn V comparative stud> of these cases 
and our children s senes will be included in 
a luture artielc 


IOC VTION 

Of the 67 cases Irom the records of St 
"Mara s /lospjt i) were on the left side 
lo^ were on the njit side and 7 were bi 
I iitril Of lOi eases during the hst 10 > ears 
the lollowing ligures were obtained 

N f N f M 1 1 1> 

e n th p t 

itii 0' i 4 

I ifti t 63 10 16 

IllUcral 100 

COURSE OF DISEASE 

J lie most common sjmptoms found arc the 
continued fever after the previous illness the 
djspnoea cough and the condition of anorexia 
and general malaise In some cases pain on 
respiration is found ov er the afTected side 

Lmpj ema can be easily diagnosed by a com 
bination of phjsical signs aspiration and the 
roentgen ra> In several cases there was dif 
ficultj in diagnosis until roentgenograms w ere 
made as the emp>ematous cavitj was situ 
ated between two lobes of the lung at some 
distance from the chest wall Ihe average 
temperature during the acute process ranges 
from loi to 104 degrees T In some cases it 
ran above these figures and m some below 
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\ stud> of the leucoc\te and differentnl 
count presents the most bizarre ligures One 
hundred and four cases gi\ e total counts rang 
ing trom 6 ooo to ooo \\ith an average of 
a 4 ooo Ihe one patient with a count of 6 ooo 
and the two patients with counts of ti ooo 
died One of those w ith a count of 1 1 ooo had 
miharv tuberculosis The uerage count for 
fatal cases was 35 ooo practicall> the same as 
the general av erage bixteen counts of 50 ooo 
or o\ er are recorded 7 of them m fatal cases 

Of the differential counts the lowest was 34 
percent the highest 08 per cent The aver 
age was 74 per cent The average count m 
the fatal cases was 78 per cent Ihc high st 
count in a fatal case was 98 per cent th< 
lowest 55 pet cent It will be seen that no 
prognostic deductions can be made from the 
total leucoev te or dilfcrential counts All the 
figures point to a great inttnsit> ol infection 

The hospital stav ran<^ed from i to 
davs with an avenge ol 6 divs after nb 
resection and 51 dajs after intercostal jn 
asion 

TRT \TMEM 

In all cases the lirst measure talen was 
aspiration This w is done not onlv to dram 
the pus but al o m order to determine the 
nature of the fluid In the ver> earJ> cases 
vMth thin fluid aspiration was continued until 
conditions favored open drainage In onl> 3 
cases was aspiration the only treatment all 
of the patients dving Thej were very ill and 
operation would probabl> onl> have hastened 
the end 



In all other cases open drainage was used 
Of 226casesin which operation was performed 
resection of ribs was resorted to 168 tunes 
with 30 deaths 18 per cent Intercostal in 
cision with opf n tube was used 5S tiroes wata 
19 deaths 33 per cent The high mortality 
found with the intercostal incision is due to 
the fact that it w as frequently used when ih 
patient was too ill to undergo general ans 
thesia and the shock of a rib resection That 
It la not so severe as the figure might indi 
cate IS shown bv the fact that the mortabty 
rate of the cases in which operation look place 
at the hands of one of the surgeons who u e 
only intercostal incisions is comparative!) low 
wh«n compared with that of the other opera 
tors who rel) chiefly on nb resection 

No case was treated b> trochar tube nor bj 
aspiration followed by antiseptic injections 
Dakins solution has been used without espe 
cially brilliant results simply to clean e 
open cavity A\ith rare exception “ 

caused m children has seemed to outw ei n t e 
advantages It is a debatable question also 
whether digestion of the pleural surface 1 a 
wise measure in acute cases 




FARK AND LEVINE EMP\IiMA IN CHILDKI N 


8i 


Binne\ in lo 4 reported 'x seriCb of 100 ciscs 
treated ^\lth closed drainage of which 35 were 
in children from i to 10 \ cars old Of these 
there were 5 deaths or a mortaht) of 14 per 
cent ^ 

In our senes there were ^50 patients under 
the age of 10 of whom 7 died a morlahtj 
of o per cent 

In spite of the scarcit\ of eases prc'^ented 
Bmnc} his results arc to sa> the least 
of ^reat interest It is of importance how 
c\LT to know the ages of tlic patients so 
treated the mortalitj for the \anous age 
groups and the \tar or \ears in which the 
cases occurred 

Ladd and Cutler report a senes of 4 cases 
in which there were i deaths a mortalita of 
8 per cent Although the\ do not give the 
age groups thev state that the majorit\ of the 
deaths occurred m infants in wliom the mor 
tality would ha\c been high an\wa\ 1 he 
figures in Table IV ma> be of interest con 
cerning the relate c merits of the open and 
closed method 


TVBLC I\ — RELm\E MEFIIS 01 01 EV 
AND CLOSED MPTIIODS 


Mar> s Ho puat 
an<l 

^ork Hospital 371 
(open) 

Binnc> 35 

(closed) 

Ladd and Cullur 2 6 
(op n) 

Ladd and Cutler 42 

(closed) 


\N ESTIIESI \ 


Of 150 cases operated on between 1916 and 
19 7 ether was used ijb times with a mor 
taht} of 16 per cent Novocain was used 10 
times with a 60 per cent niortiht> Ihe 
figures are is follows 


TABLE \ — ^ANESTHESI\ 


Cu s 

Ether 138 

Novocain 10 

Ethyl chloride i 

Cblo oform i 


D th 
23 
6 


cl 


Ban 
dm 
L dd 


y St dy t h d d 
thod B t M S J 94 
d C tl r Am J D Ch Id 


9 


M t 1 ty 
P » 

16 

60 


t il by 



( hart c I cr cntigc f mortality from empv ma in 
chill lurinp. th years 9i>-iy f) 


The ibovc St ilistics ireol httlc value mas 
much as the cisc* in which novoc un was used 
were often ot such a serious n iturc that gen 
cral inrsthc la eould not be used 
A study was also made of the mortaluv bj 
oper itors during the >ear& from 1916 to 1927 
In thi> scrita are included onl) operators with 
10 or more eases (fable VI) 


TVDLP \1 — MOin VLlTk BV OPErVTORS 


Ol 1 
D U 
Dr \ 
Ur W 
1) \ 
U \ 
Dr Z 


D th 
S 


3 

4 


M 1 1 ly 
r t 


31 

iS 


These figures are of little significance unless 
the following points are taken into considera 
tion 

1 The tendency for certain operators to 
do onl> the more severe cases and let the 
internes do the others 

The sea'^ons during which the operators 
were on service (It is of interest to note m 
this connection that all the cases in which 
Dr V operated occurred during 6 months of 
a y ear when the mortality rate w as high ) 


546 
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PERITONITIS 

th t f Ar ri, m i m U l> I V of t c / p m c itptccsstaphlo- 

c (J t 1 1/ m d ^// U l)t 


3 The 3 ear during which the operations 
were pertormed 

4 The age of the patients. 

Dr ^ u td onl\ the intercostal inci ion 

COMPLIC \TIONS 

Complications are frequent in cmpvcma 
Blocking of the exit i realH an incident r ilhtr 
than a complication but it occurs, a era com 
monly and mu t be kept in mind a\hcn ana 
untoward sjmptom dcaelops Pocketing is. 
also fairla common but in cluldren is u uill> 
simple easilj detected md as. easila reme 
died Aspiration of the tube i occasional!} 
seen ^ rare accident is the unrecogmzed loss 
of part of the tube within the chest caaita 
A roentgen ri> or fluoroscopic examination 
should be made at not too long intera als The 
opposite che t can thus be kept under obser 
vation al o Ostcoraj ehtis of the nb occurs 
in a small proportion of the cases rather less 
in the intercostal t)pe Again the roentgen 


ra\ IS of the greitest assi tance in detectin 
the presence and e\tcnt of the trouble 
ro Is of the nb is a fairh common cause lor 
persistent smuses and local pockelin 
rarelj produces a litc recurrence 

Acute anemia of \arjing degree is a con 
slant complication of empaema I epea 
red cell count:, and h'emoglobin tsUma loc 
should be micle Ihe judicious use of bioou 
trinsfusions is to be commended 
It maa il o be remembered in ^bis 
tioo that in drainage of the ca\it> the 
IS lo ing a great deal of bod} fluid as nc 
bod} proteins It is therefore nece r' 
force fluid and to gi\c plent} of noun m 
food Bell has hgurei that adults lo e 
much as I gram of nitrogen per da> 

The complications which occurred i 
cases at St Mar} s Ho pital during tbeaea 
(1916 to 1927) are as follows 


IChmadRDBU Sj 





lARR A\D LrvINC EMP\E’\rA IN’ CHILDREN 


c 

Otili media 
Ineumonia of same 
side 

I neumoma of opposite 
side 

Bronchopneumonn 
Lung ah ccss 
Pneumothorax 
Tonsillitis 
I urunculo is 
Tubcrculo is 


12 Frj ipelas 
I cntonitis 
II \cpliritis 
Pericarditis 
S Scarlet fc\cr 

S Gangrene of lung 

( O teomaclitis of rib 
4 Banti s disease 
3 Lhicken pox 
Mca les 
( astro cntcfiti 


II 0( NOSIS 


Iht prOc,nosis seems to be dejicndcnt upon 
T number of ItcIots 1 he mobt imporlTnl of 
thcbC 'ire age compile itions Mrulcncc of or 
gamsm condition of patient and treatment 
We ha\c alrcad\ shown the relation of igc 
and Miailcnce of the organi^^m to the mor 
tahtj , and ha\ c pointed out the compile itions 
that occurred It is of interest to note how 
e\er that of 3^ deaths occurring at St Mara 
between the jears) 1916-ig / 20 were com 
plicated bj serious conditions Nineteen of 
these were s>mpncumonic ^ were complicated 
b> lung abscesses , b\ peritonitis ind the 
remainder b> such conditions is pericarditis 
gangrene of the lung furunculosis ind icutt 
ncphntis 

It would appear that the ciscs ha\ing re 
distance sufficient to outlast the first onsl lught 
of infection and to localize it become surgie il 
possibilities Our mortaht> seems to be a 
measure of the intensity of the infection and 
the onset of scacre comphtalions Iliis is 
suggested by the postopcratiac day of dc ith 
Ihe aaerage period of lifcm fat il cases was 
15 day s after operation In the cases in which 
death occurred during the first 3 days in al 
most eaery instance the condition of the pa 
tient had been a era poor at the time of oper i 
tion Deaths at a later period th m this aaere 
usually due to severe complications 
In our senes of casts there seemed to be 
little relationship between the time from the 
preaious illness to the diagnosis of empyema 
and the mortality It is probable that the 
thickened pleura which was found in a num 
ber of the fatal cases has some bearing on 
the final prognosis but m all cases it seemed 
to be of only secondary importance 
So far as the surgical treatment is con 
earned the most important factor is the 


know ledge of w hen to operate Operation be 
fore thepus is thick and the cavity well walled 
off increases the gravity of the prognosis to 
a marked degree 


CONCLUSIONS 

I Fmpvcma is a complication in nearly 
all cases of a persisting and serious disease 
1 he incidence of empy cma varicb as re 
gards a„c year season and organism It 
probiblv heirs a relationship to the preva 
Icncc of pntumoni i and to the v irulence of the 
affecting organism 

\ Ihcmortihty m infancy isverv high 
I rom then on it drops rapidly until the age 
of 7 and remains extremely low m idolescencc 
and carlv adult life Age seems to be the most 
important factor but the type of infection the 
year and the virulence of the orgimsm also 
hive a great bearing on the prognosis 

4 It appears from the figures obtained that 
the time between the preceding illness and the 
diignosis of cmpvcma is only of secondary 
importance as regards prognosis the mam 
factors bung the virulence of the organism 
and the gcncnl condition and resistance of 
the child 

5 Death from empyema in children is in 
almost all instances due to a general condi 
tion of debility brought on by the previous 
illness or due to existing complications and 
not to the empv cma itself 

0 1 he various methods of treatment now 

in use — the use of the intercostal incision or 
nb resection open drainage or closed drain 
age Dakin s solution or simple drainage — 
seem to have little influence upon the prog 
nosis 

7 The time of operation following the di 
agnosis of empy ema depends entirely upon the 
individual case and the surgeon should be 
guided by the nature of the pus and the gen 
eral condition of the patient 

8 Recurrences seldom result if free dram 
age has been obtained and maintained until 
the closure of the wound 

DISCUSSION 

Dr Howard Lilientiivl Attention should be 
called to the importance of a proper estimate of the 
gross patbologj in cases of empjema It is not 
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scientific to consider a case of suppurative pleurisy 
as represented by a single cavity The cause of 
emp> ema is usuall> infection from the surface of the 
lung and this mav start from more than one focus 
Indeed I have operated in raan> cases m which by 
free intercostal incision with ocular e amination it 
was possible to identif> several in one case is man> 
as 5 different pockets each having apparently nsen 
from a separate focus and no two alike as to the 
character of the exudate varj mg from seropus to 
thick pus Indeed multiple emp> ema cavities were 
fairl> common and frequently the different sacs con 
tamed different organisms However I have found 
that as a practical method the primary treatment 
by trocar and cannula with the insertion through 
the cannula of n small multifencstrated rubber cath 
eter about 14 F with a very soft finger cot valve 
attached would in about one third of the cases re 


suit m a complete recovery without lajeclion « 
lavage of the thoracic cavity The cannuh is a 
moved leaving the catheter in place The oftfc 
cot IS then tied firmly to the end of the catkin 
outside the chest and finally a generous slit is m 
in the end of the finger cot ^\lth ever> e pintorv 
effort fluid with or without air is forced out uLe 
on inspiration the sides of the finger cot are suckj 
together preventing air or fluid from entenngtk 
chest 

If the course of the convalescence is umnter 
rupted the exudate gradually becomes serous a i 
when X ray examination demonstrates full eipan 
Sion of the lung then the tube can be withdraw 
If however there is continued fever or other sgos 
of sepsis an \ ray examination should be mads 
after 5 or 6 days and other loculi of pus if discov 
ered should be treated by more rad cal surger> 
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OBSLR\ATIONS ON" THE IMRVMLRVL VXD ISTHAIIC PORTION" 
or THE TALLOPIAN" TUBES WITH SPECTVT REFERENCE 
TO SO-C VLI ED ISTHMOSPASAI” 

Basjd on Clin cvl \ Ku Ltpiodol Sild\ \nd LtiroTldvl iNSUrn \tion in 50 C\srs 
or Tlpnl Otciv ion 

Il\ I C RLniN MD r\Cb \tw \0EK 


S INCE 1 method of loc'ih/ing tubil ob 
struction Ins been found incrcisme, 
attention has been giicn to (he nar 
rowe t portion of the fallopian tubes i\hich 
tra\er 5 >es the utenne musculature at cither 
cornu It Is but natural to assume tlut tin 
portion of the onduct measuring is it <loc» 
from o 3 to I or at the mo t i ^ millimeter in 
diameter rmght be occluded rcadili b\ mil mi 
mation and intra utenne tumor or tempor 1 
nij obliterated b\ uterotubal sjia m \ it 
function IS to offer passage to the loung im 
pregnated o\um the presence or ab tme ol 
anatomical anomalie and inilammiiiun 1 of 
ome importance in a consideration ot the cti 
ologi ofstcnlit\ Ccrtaml) from a theoretical 
point of \ac\i spasm of the tubea partieulirK 
if its incidence can be pro\ cd to be a» high as. 
has been claimed must al«o be a eaus-aint 
factor 

Se\ eral publications has e appeared reeentK 
dealing inth the anatomical and pathological 
stud\ of the intramural portion ot the tube 
notabh those of Hcrmatcin and Ncu tadt (;>) 
and of Geist and GoldberoCr ('4} I he conclu 
sions of both papers are ba ed upon skiagraphs 
made of injected extirpated speamens ot 
uterus and tube The speamens i\erc re 
mo\ed becau e of fibrom)omata alone of bi 
lateral disease of the adnexa or a combination 
of the tiio Emphasis i\as laid upon the torlti 
osil\ angulations and conaolutions of the in 
tramural portion in these cases — a condition 
aihich occurred according to Hermstem s and 
Neustadt s report m 54 per cent out of 15 
speamens examined Gcist and Goldbcrger in 
confirming these findings in the anatomical 
matenal go farther in their conclusions as ap 
plicable to problems in steribti Ihej claim 
that in an appreciable number of ca^cs of 
stenliU the tortuositj of the tubes at their 


exit Irom the uterine caxitv as found in the 
extirp ite<l specimen is responsible for the high 
pre*; ure reached during clinical utero tubal 
in urtl ition I hev maintain this to be i cause 
ot ob tru(tion to spermatozoa and Icaic the 
iniprc ion that tins condition is a factor in 
ttriliti morecommonK thanhasluthertobccn 
rcco-.ni/ed Other clinical deductions made bi 
them irc ba ed ujion their anatomical stud> 

Oi the Speamens studied b\ Hermstem and 
Ntu t ult Q uere resurrected from among 
peeimeii n Inch had been immersed m forma 
lin solution for some time and the remaining 
0 were rtmoxed from the fresh cadaxer Mer 
turx u IS u cd b\ them in the injections The 
jieumcns tudied b\ Gcist and Goldbcrger 
ucre remoxtil In operation injected with 20 
per cent «.Kiium iodide solution and skia 
P,riphed bclorc being immersed into lormalin 
flic lutcr authors bcliexed that the\ were 
dealing with lixang organs because of their 
ire h state 

I here can be no question as to the impor 
tance ot these anatomical studies as such or of 
the caretui ind painstaking work reported bx 
these authors But the interpretation of their 
lindmg and conclusions becau e of their clin 
ical implication ma> be subjected to further 
scruUnj 

I Neither the formalinized specimen nor 
the so called fresh speamen maintains the 
functional conditions found in the hxang in 
tact organ or in the stir i tug extirpated organ 
The uterus ind tubes remoxed at the opera 
tion unless properh presen ed in suitable oxj 
genated solutions die rapidl> and undergo the 
changes of ngor mortis It is a common ob 
scrxation that tubes become raarkedix con 
tracted and thicker as soon as thej are remox ed 
from the bod> The tube lumen can thus be 
come more sinuous espcaall} at the intersti 
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tial portion where the powerful mu cle is in 
contrxction The pictures of the intramural 
portion of the fallopian tubes obtained tn the 
li mg arc cnlirch different from those shoi*.n tn 
the dead state Comparison wath the shadow 
graphs of uterus and tubes made b\ carlj 
personal climcal studies with collargol thon 
um and odium bromide (13) brought out the 
diiTtrence in a striking w a\ Sh idowgraphs of 
the m\omatous uterus and tubes when re 
mo\cd from the bod> howextr presented a 
tortuous appearance of the intramuril por 
tion (^14) 

I he tortuosity in the injected specimen 
as I L Dickinson ( 1 has pointed out mi> be 
due to artificivl conditions such i pre sure 
upon the specimen exerted durin^ the injec 
tion Dickin on expresses the opinion that the 
tortuosity might not ha\c been lound it the 
speamen were immersed up idedownin w itcr 
and the uterine caxitx injected while an even 
water pre sure surrounded the uterus It wall 
be ree died that in the h\mg the uteru is sus 
pended by it ligaments and dunn,. injection 
the intra abdominal pressure is cquilK dis 
tnbuteil oyer its surface and unitormh main 
tamed so tint there can be no eccentric pres 
sure in any one portion In my omatous uteri 
morcoytr the distortion ma) be due to the 
encroachment of the tumors u|)on the uterine 
caxity particularly when thev tre ituated 
near the horn 

3 1 xpenments upon the sumving uterus 
and tubes of the pig ( 0} ind also upon the c 
organs in the humtn subject (i) ha\c shewn 
that under uitable conditions muscular con 
tractions can be con er\e<l for from i to 3 
hours and their behanor is quite an ilogous to 
that ot the li\aiig intact organ It h is seemed 
therefore as if a truer picture ot tlieinlrimural 
portion ot the tubes would be presented by 
injectinc the uterus clinically \s hbroid and 
gross pathological disease of the tubes such as 
bilateral pyosdpinx are tooplainij in\ol\cd 
in the etiology of female stenlu> and as the 
second of these two conditions contra indicate 
the use of carbon dioxide insufllation or e\en 
lipiodol they w ere excluded from the present 
study 

In tlus study only tho e case of sterility 
y\ere selected m which the tubes had been 


prexiously demonstrated by repeated ted \ 
perutenne insufflation to be totally oeduW 
or markedly steno ed It was felt that in tbs 
class of cases the possibly deletenous effect 
from hpiodol injections w ould either be a\ 01 led 
or if present would at least be miramizcj 
Although more complete ph\ siolo'ucal data 
could be obtained in the study of normalh 
patent tubes it appears better for the present 
and until a perfect contrast medium 1 aiail 
able to restrict our study to more or le soc 
eluded tubes LipiodoI was selected is the 
contr ist mctlium because it has so far proied 
to be the most satisfactory of all the radjo- 
opaque substances employed It should be 
borne in mind howeyer that the injection of 
lipiodol may be followed by untow ardsequeli 
In the present senes for example the latter 
were encountered 4 times out of the 50 ca es 
c\ limned 

\\ hen the tubes are occluded at the fim 
bn e the appearance of the intramural portion 
can be studied m the Imng exactly as in the 
extirpated specimen because m this in tance 
instead of a ligature being tied about thur 
abdominal end nature has scaled them by 
adhesions of internal occlusion 

In the 50 eises examined by means of Ijpi 
odol injections and the \ ray the tube ha 
been found to emerge from the uterine ca '0 ® 
straight course in almost eyery case in which 
the tube shadow appeared on the film (Fi 0 
\n L shaped course so common apparently in 
anatomical specimens was obseryed but once 
and th it in in elderly nullipara on the siJc 
showan^ a, hydrosalpinx (Fig 2) Obyiousl) 
thi ibnermality cannot be held responioe 
for the obstruction in this case The intm 
mural jwrtion was naturally ab ent m inoc 
cases in wlueh the entire tubes had 
moyedat thelipirotoiny Of the 50 case 
mterstiinl portion was seen j times 
tubes being present In 16 case they wc 
absent bee luse of prcyious surgical remova 
both tubes 
I j t I th Ip I! 

Sh w t; 1 th t b j 

hh t f nl\ i 

t)h J, t I I 

Sh « M t 1 h 1 1 b t mp , 

bh t; iJ t I h 1 1 b tu p 
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Ti 3 I ocnt no^ram howin i thmic portion of n hi 
tube complctclj ol hteraUd Left i tlimus mark ll> nar 
rowed thcrefort. not appcarin on the film 


mrrower 'is it p'l^scs through the uterine w 'll! 
i\hert Its mucous membnne is thrown into 
pnmituc folds which h'l^e a infoil or cloccr 
leaf bh'ipc to a star or H shape on cross section 
Ihis portion outside of the uterine wall is 
palpable as a whip cord between the fingers 
the sensation imparled being due to the pres 
ence of re enforced circular muscle Unfamil 
larita with this anatomical fact has ltd to 
misinterpretations and to useless operations 
Kennedv (6) bchcacd he was dealing with 
closed tubes in one ease because the isthmus 
telt as though it contained a fibrous core on 
both sides It was decided that thc> were the 
seat of obstruction The) were e\.cised and a 
hjstcrosalpingo anastomosis was done wluch 
rendered the tubes patent and relieved the 
d> smenorrhoca but not the steriht> Carbon 
dioxide insufflation b> Aldndge had prc\aousl> 
shown these tubes to be normallj patent 
Serial section of the excised isthmus showed 
them to be normal 

Ihe wider portion or receptaculum ovuli 
feels much softer between the finger^ and be 
gins about at or near the middle of the tube 
It IS provided with numerous mucus folds 
which he almost contiguous and present on 
cross section a labjrintban appear ince The 
abdominal end opens up in a somewhat con 
strictcd lumen from which radiate the fiinbna 
Ihis however will for example permit the 
passage of a uterine cannula in contrast to a 
fine tiliform bougie which can scaredv be in 
troduced into the intramural portion In the 



LMA I 

lu 4 I oenlf,cno ram shoMn" ab'cnce of i thmu 
had >w on I ft id Same ca c as illu trat (j m riRiir i in 
which the intir i thmus i bcautifull> hown ( cnoro nt 
^cno nm) 

lower animals as the pig the fimbria ovanca 
IS thinned out and broadened into an envelop 
mg membrane which covers the ovarv almost 
complttel> tliua securing a more successful 
reception of the ovum as it is cast off and b> 
pcnstaKis pushed well on Ihrouoh the ampul 
larv portion The outer end of the tube has 
been termed the pars limbrica and the uterine 
end the pars uterina 

THE QUESTION OF ISTlIilOSP VSil 

lilt difference m anatomical structure be 
tween these portions is parallel with their 
ph> 5>iological difference If the tubes of the 
pig arc obscrv cd in peristalsis it w ill be noted 
that the narrow portion which is nearer the 
uterus undergoes more pronounced contrac 
tions than the outer end 
In the presence of a foreign bodj such as 
lipiodol the human fallopian tubes may be 
seen to undergo penstalsis beginmng at the 
ampullarv portion and traveling toward the 
uterus Rev ersed penstalsis is not uncommon 
Ihe contractions appear to be more powerful 
at the isthmic portion The narrow portion is 
not so casilv visible under the fluoroscopa as it 
has the wadth approximately of a coar'^e hair 
That accounts for its apparent absence in 
some cases Kennedy (7) found this absence 
of isthmus shadows in ^83 per cent of the 
tubes he examined with sodium bromide solu 
tion and the \ rays He therefore concluded 
Inasmuch as the ampulla of the tube ren 
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found tint the isthmus was demon'^trated m 
c\ er\ instance in w hich the tube had not been 
prcMoush rcmo\ ed b\ operation or w is not 
obliterated b} disease In one instance the 
isthmus was seen b\ the fluoroscopc but not 
on the \ raj film Tius meant that the lipi 
odol had been discliargcd irnpU into the 
abdominal end of the tube or back into the 
uterus and out I he fluid is not onK ripidK 
emptied from the isthmus but as its lumen is 
\ tr\ narrow at best too little is left to render 
a contrast shadow If serial rocntgcnop^rims 
are made it wall be found that the isthmus 
will appear on the N. raa plate at one 
moment and not at another This docs not 
howc\er indicate isthmo'jpasm in the sense 
that paloric spasm for e\amplc is gcneralK 
understood It is simpU the contraction phase 
of normal peristalsis (I ig 4) 

•\rnstam and Rcinberg brought this out 
(i ) in a recent scnal roentgenological strnU 
of the uterus and tubes wath the aid of lipiodol 
(mttrosalpingograph) ) If intra utenne pres 
sure wath the fluid is maintained the isthmus 
will be seen each time because peristalsis is 
paral)zedb> the distending fluid When the 
pressure is slight or c\ cn moderate peristalsis 
returns and the isthmus as w ell as the ampulla 
exhibit contractions Because of its narrow 
lumen the isthmus will not cast a sh idow on 
the tilm unless a \tr\ denseU opaque sub 
stance is used and the exposure is taken in the 
dilatinj, phase Its lumen on the other hand is 
wider at times than at others -showing that it 
IS capable of dilat ition If the patient is exam 
ined wath the fluoroscopc a few hours after the 
imtial hpiodol injection it will be seen that the 
closed ampulla is filled while the isthmus is 
cmpt\ The ampulla remains filled with lipi 
odol for weeks and months the fluid accom 
modating itself to the more dilated portion of 
the tube where it rests because of weak or 
totall} absent peristalsis 
That there maj be an augmented tonicitj of 
the isthmus tuba? as w ell as of the w hole tube 
ma> be readih granted In studjmg tubal 
patencj b> means of perutenne insufilation 
and the kxmograph it has been seen that 
sometimes the initial pressure required to o\ er 
come the resistance at the uterotubal junction 
and the isthmic resistance maj be as high as 



Ii C 1 enij. n cram ho^ in cip m tubo ut rme 
juncli non then hi 1 1 < j liinct rnction) Contristtlii 
\ jth api emne f I ft 1 rn wher the tubo uterine junc 
ti n I lilal <! 

200 millimeters mcrcurv Once this has been 
oxcrcomt the flow of the gas is freer and there 
is a steada drop as the undulations appear on 
the recording drum and m the manometer 
(Fig n) I his occurs in a small proportion of 
the cases examined Contractions of the tube 
\ar\ m strength between ^ and 30 or 40 milli 
meters mtrcurx Lxccptionall> the manom 
clcr fluctuates between 70 and 90 millimeters 
mcrcur> Fluctuations are noted on the drum 
soon after the gas pisses the uterotubal junc 
tion and arc recorded in practicalK e\er> 
normal case The presence ot manometric 
fluctuatious distinguishes the normal tube in 
hapertonicita from a stnetured tube or one 
wluch IS diseised and bound down b> adht 
sions In the latter case if the tube is not 
absolutcl\ occluded the gas max succeed in 
passing at a high pressure and after a drop find 
alexel at wluch it continues to flow as long as 
the gas pressure 15 maintained But there will 
be \ complete absence of fluctuations in the 
manometer and of corresponding undulations 
on the k>mograph (fig 5 c) 

THE FREQUENCX Oi INCIDENCE OF TUBAL 
SPASil XS V CLINICAL ENTITY 

Obserxations of manj cases in which the 
question of tubal patency was determined in 
^cate that the incidence of tubo uterine 
spasm IS not \ erj frequent It occurred about 
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9 times out of 450 cases in \\ hich the cxamin i 
tion ivas, made with i ksmographic attach 
ment That is the tubes were found to be 
patent after an initial high pressure (150-190 
millimettrs mercurv ) w as required to force the 
gas through them It has been pointed out 
elsewhere (15) that in the premenstrual and 
menstrual stages ol the o\ ulation c\ c!e higher 
pressures w ere necessar\ than in the post men 
struil phase Icrdmind C Let (9 ind 10) 
showed that in some of thelaboratorv animals 
It was ilwass eis\ to mjeet from tube to 
uterus where! when an injection was made 
in the re\erse direction — from uterus to tube 
— the injection ma s would piss w-ith mmh 
greater pre sure through the tubo ulenne 
junction But when the animal was found to 
be near the time of o\ ulation the injection 
mass would pi s more readiK rec|iunng le s 
pre sure The tubo utenne junetion is ap 
parentis guarded b\ a sphincter apparatus 
analogous to the pvlonc sphincter although 
as in the latter no detirute muscle bundles 
ha\e so tar been demonstrated (fig 6) I<r 
sonil e\penmints with ga insulflation in the 
h\mg inimal and upon survavinp, extirpated 
specimen ol intict uterus ind tubes point to 
a detinite s cr\ small zone corresponding to the 
intramural portion of the tube which is c i 
pable of contracting and dil Uin„ like a true 
plunder Peml)er„ ind \rnstam ha\e dc 
scribed it and recentU behmidt and Lislcr 
ha\c independcnth raised the question as to 
whetlu r there is a phineter apparatus at the 
tubo uterine Junction ( ib) The present encs 
of lipiodol studies corroborates their hndings 

(Tlu<\ wall be taken up in the near future ) 

CONCLUSIONS 

1 he intramur il portion of the f illopian tube 
an the]iMnc,pur ue a straight cour econlrarv 
to w h it 1 tound in the an itomic il speamens 
It 1 capiblc like the rest of the tube of con 
trading indeUliting Total obbterition of its 
lumen 1 ier\ mlrequent and when pre ent is 
part of more extensile tubal disease I th 
mo p ism i anentit> hisnotbcendelimtcl> 
demon irated but tubal contractions can be 
seen wath thi ud of intra uterine hpiodol m 
jection and the fluoro cope The uterotubal 
junction (intrimuril portion) appear to be 


the site of predilection of spasm or h\-per j- 
nicit> in a relatii el> small proportion of ihj 
cases examined It was demonstrated b\ 
uterotubal insufflation with the aid of fe 
k\ mograph in 2 per cent of 4^,0 cases of sie 
nlitj It can also be demonstrated bj fluuo 
scope and \ ra> film aided b\ lipiodol ani 
manometne control A sphinctenc action at 
the tubo uterine junction has been endenced 
in clinical and experimental obsenations 
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CLINICAL SURGERY 
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T he cures oblimable bj lieljothcrap\ aredis 
tmguisliecl b\ three principal characteristics 
a splendid general condition dc\ elopmcnt of 
the musculature and frequent return of function 
in diseased joints This last result is of particular 
interest in tuberculous hip disease and for this 
reason shall devote our mam attention to this 
form 

Believing that in tuberculosis the question of 
the oil IS of capital importance while the bacillus 
pla>s a secondar} role we have recommended 
from the beginning of our work general helio 
therap> that is to sav the methodical insolation 
of the total surface of the integuments We have 
also arrived at this conclusion because wc believe 
that the skin m not onK an organ of protection 
but also a vcr> important organ of defense It 
pla>s a leading role m the general metabolism 
and IS able to subserve its physiological functions 
only when placed m direct contact with Us natural 
miheu air and sun 

Proceeding from these principles we have ap 
plied since 190J general heliotherapy to so called 
surgical tuberculosis and we have sought to 
build up a real therapeutic system based on a pro 
cise posology and associated with a rational ortho 
pedic technique which broke with the traditions 
hitherto accepted Heliotherapy of this kind m 
association with the air bath for which the alti 
tude IS particularly suitable stimulates admir 
ably the natural defen es of the organism and 
brings about its complete reconstitution while at 
the same time providing the ideal local treatment 
thanks to the analgesic resorptive and sclerosing 
properties of the solar radiations 

The action of the sun is first of all general and 
manifests itself on all the systems the skin the 
musculature the blood the endocrine organs and 
the skeleton itself 

The skin when placed in contact with the air 
and sun is toned up and pigmented it regains its 


many phvsiological functions and becomes once 
more the real garment provided by nature 
Thanks to the fine mesh of capillaries alternately 
dilating and contracting U forms by this cvpan 
sion of the vascular system a peripheral heart 
Through its multiple nerve endings for touch and 
pain It also becomes another expansion of the 
nervous system The skin is also the vicarofthc 
kidney secreting as it docs more than one liter 
of sweat per dav with sebaceous matter and 
various toxic substances It is furthermore the 
most important source of immune bodies probably 
also the most important endocrine organ 
Skin when pigmented and thus physiologically 
adapted to heat and cold resists the penetration 
of germs the cicatrization of wounds is thus fa 
vored and such a skin is refractory to many cu 
tancous affections The pigment serves not only 
as a protection against ov er irritation by the ultra 
violet ravs but also as a regulator of the sun s 
heating power It probably plays an even more 
important part it is supposed that it acts as a 
kind of accumulator of dynamic forces and our 
experience tends to confirm this view inasmuch 
as a patient s resistance is generally proportion 
ate to his pigmentation It becomes indeed in 
creosmgly evident that theskmreceives furnishes 
and activates the essential elements for the me 
tabolism of hormones and vitamines and it is 
probable that the majontv of the avitammic con 
ditions are simply due to lack of sun 
The action of the sun on the musculature is 
very remarkable By dilating the skin capillaries 
It causes a flow of blood from the depths to the 
surface thus acting as the most perfect massage 
The building up of the muscles under the influ 
ence of the sun may be attributed doubtless to 
this more active circulation and also to the con 
tinuous reflex tonic action on the muscular fiber 
arising from the vibratory shock of the radiations 
on the mesh of sensitive nerve endings in the skm 
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9 times out of 450 cases in which the examina 
tion w IS made wath i k>mographic attach 
ment Tint is the tubes were found to be 
patent after an initial high pressure (150-190 
millimeters mercur\ ) w as required to force the 
gas through them It has been pointed out 
elsewhere (15) that in the premenstrual and 
menstrual stages of the o\ ulation c> cle higher 
pressures w ere necc sar\ than m the post men 
btrual phase Fcrdinind C Lee (9 and 10) 
show ed th it in some of the laboratory animals 
it was alwaas ei a to inject from tube to 
uterus wherea when an injection was made 
in the reverse direction — trom uterus to tube 
— the injection ma s would pass with much 
greater pre sure through the tubo utenne 
junction But when the inimal was found to 
be neir the time of ovulation the injection 
mas Would piss more rcadilv rcquinng less 
pressure The tubo uterine junction is up 
parentlv guarded bv a sphincter apparatus 
anilogou to the p4 lone sphincter although 
as in the latter no detinite muscle bundles 
hive so tar been demon trated tlig 6) Per 
bonal expenments wuh gas insuillation in the 
hvin„ animal and upon survivang extirpated 
specimens of intact uterus and tubis point to 
a delimte v er\ small /one corresponding to the 
intramurvl portion of the tubes which is ca 
pable of contracting and dil iting, like a true 
sphincter Reinlierg and \rnstam have dc 
scribed It and rectniU Schmidt and Eislcr 
have indcpendentlv raised the question as to 
whether there is a splunctcr apparatus at the 
tubo uterine junction ( ii>) I he present senes 
of lipiodol studies corroburitcs their hndings 

(1 his wall be taken up in the near future ) 

COX( LUstONs 

The intramural portion of the fallopian tube 
in the Imng jmr ues a straight course contrary 
to what 1 lound in the anatomical specimens 
It is capable like the rest of the tube of con 
trading and dil itinj, 1 otal obliteration of its 
lumen 1 very infrequent and when present is 
part of mire evten ive tubal disease Isth 
mospa m is an entity has not been defimtclj 
demon tritcd but tubal contraction can be 
seen with the aid of intra uterine lipiodol m 
jection ind the fluoroscopc 1 he uterotubal 
junction imtramuril portion) appears to be 


the site of predilection of spasm or hpetio- 
maty in a relatively small proportion of 
cases examined It was demonstrated b 
uterotubal insufflation wath the aid of tl 
ky mograph in 2 per cent of 4^0 cases of s e 
nlity It can also be demonstrated by fluoio- 
scope and N. ray film aided by lipiodol arl 
m inometric control \ sphinctenc action a 
the tubo uterine junction has been evidence! 
in clinical and experimental ob crv ation 
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T he cures obtainiblc b\ heliothcrip\ are dis 
tinguishcd b^ three principal clnnctcnsiics 
a splendid general condition development of 
the musculature and frequent return of function 
in diseased joints I his last result is of particular 
interest in tuberculous hip disease and for this 
reason we shall devote our mam attention to this 
form 

Believing that m tuberculosis the question of 
the oil IS of capital importance while the bacillus 
plajs a secondarv role we have recommended 
from the beginning of our work general hclio 
therapj that is to sav the methodical insolation 
of the total surface of the integuments \\c have 
also arrived at this conclusion because we believe 
that the skin m not onlv an organ of protection 
but also a ver> important organ of defense It 
pla>s a leading rdle m iht general metaboUsm 
and is able to subserve its physiological functions 
only w hen placed in direct contact v\ ith its natural 
intlieu air and sun 

Proceeding from these principles we have ap 
plied since 1903 general heliotherapy to so called 
surgical tuberculosis and wc have «iought to 
build up a real therapeutic system based on a pre 
CISC posologv and associated w ith a rational ortho 
pedic technique which broke with the traditions 
hitherto accepted Heliotherapy of this kind in 
association with the air bath for which the alti 
tude IS particularly suitable stimulates admir 
ably the natural defen es of the organi'^m and 
brings about its complete reconstitution while at 
the same time providing the ideal local treatment 
thanks to the analgesic resorptiv e and sclerosing 
properties of the solar radiations 
The action of the sun is first of all general and 
manifests itself on all the systems the skm the 
musculature the blood the endocrine organs and 
the skeleton itself 

The skin when placed m contact with the air 
and sun is toned up and pigmented it regains its 


many physiological functions and becomes once 
more the real garment provided bv nature 
Thanks to the fine mesh of capillaries alternately 
dilating and contracting it forms bv this c\pan 
Sion of the vascular system a peripheral heart 
Through its multiple nerve endings for touch and 
pain It also becomes another expansion of the 
ntrvoussvsicm TJie skm is also the vicarofthe 
kidney secreting as it docs more than one liter 
of sweat per day with sebaceous matter and 
various toxic substances It is furthermore the 
most important sourceof immune bodies probably 
also the most important endocrine organ 
Skm when pigmented and thus phvstologically 
adapted to heal and cold resists the penetration 
of germs the cicatrization of wounds is thus fa 
vored and such a skm is refractory to many cu 
laneous alTections The pigment serves not only 
as a protection against ov er irritation by the ultra 
violet ravs but also as a regulator of the sun s 
heating power It probably plays an even more 
important part it is supposed that it acts as a 
kind of accumulator of dvnamic forces and our 
experience lend'; to confirm this view inasmuch 
as a patient s resistance is generally proportion 
ate to his pigmentation It becomes indeed in 
creasingly evident that theskmreceives furnishes 
and activates the essential elements for the me 
tabohsm of hormones and vitammes and it is 
probable that the majoritv of the avitaramic con 
diiions are simply due to lack of sun 
The action of the sun on the musculature is 
very remarkable Bv dilating the skm capillaries 
It causes a flow of blood from the depths to the 
surface thus acting as the most perfect massage 
The building up of the muscles under the influ 
ence of the sun may be attributed doubtless to 
this more active circulation and also to the con 
tmuous reflex tonic action on the muscular fiber 
ansing from the vibratory shock of the radiations 
on the mesh of sensitive nerve endings m the skin 
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B> restoring to the muscles and ligaments their 
natural tone the sun cure re establishes the nor 
mal balance of this lever mechanism and thus bj 
an eminentlv physiological process brings about 
the return of articular function 

The sun s action is exorcised not only on the 
muscles but on the bones W t have about jo ooo 
X rav plates which prove bevond question that 
no lesion however deeplv situated remains in 
sensible to the solar radiations The hrst sign of 
cure in bony lesions is recalcification but this re 
calciticatiun of the bonv skeleton is not peculiar 
to tuberculosis it is a commonplace m the treat 
ment of rickets and of other bon\ d\strophics 
We drew attention to this property from the be 
ginning of our work m iqoj and the question has 
of late vears been studied bv mam authors par 
ticularlv Hess of New \ork and hi collabora 
tors Paffcnheimcr and k ngern who have demon 
strated an increase m the calcium and phosphoru 
of the blood under the action of light 1 his remm 
eralization of the organism is contemporaneous 
with a steadv increase m the percemae,© of humo 
globin and of the number of red blood corpuscles 
1 urther the sun cure cspecialU in mountain air 
causes an increased respiratorv activity which 
improves the heart action and the general circu 
lation The metabolism IS increased the appetite 
awakened the digestive functions invigorated 
and the strength is recovered Finallv hHio 
therapy has a favorable action on the mternaf 
secretions due to the stimulation of (he endocrine 
glands by the solar radiations 

\\ hile then general heliotherapy can restore to 
the bodv undermined b\ tuberculosis a normal 
physiological function and a svmmetncal har 
mony its local action is of equal importance in 
the treatment of bone tuberculosis and particu 
lar)\ in hip disease The solar radntions are 
analgesic lain rapidly diminishes and finally 
disappears under their influence combined with 
that of a suitable extension The resorptivep mer 
is show n bv the fact that pen articular adema 
and infiltration steadilv decrease and ImaUv 
their cicatricial action i proved by the recalcili 
cation of bone evident on the N. rav him The 
sun has also a v aluablc clean ing action on sinuses 
and bv its bactericidal action rapidly heal the 
most obstinate tnd chronic wound It is of 
fundamental importance to remember that helio 
therapy will not give such v iluable results if it is 
used haphazard 

A rigorous do age and strict technique are pn 
mary essentials W e hav e establi htd certain 
principle of posology applicable to all cases 
which are of such importance that I feel compelled 


to state them briefly Dosage must be so gnk 
ated that the reactions produced by the sub 
radiations in the organism are never of hark 
intensity This requires of the doctor an acini 
control and a strict mdnidualizalion (card 
examination of each case on arrival slow 
adaptation first to the open air and then to lie 
sun careful study of the general and local te 
actions which mav occur during treatment aal 
which are for the doctor the most valuab'eia 
dications for the further progression of msolitiov, 
etc } 

On arrival a case of hip disease is immeia eh 
relieved of his plaster apparatu ■Uleralet 
davs of repose and acclimatization immobilua 
tion and extension are bCoUn In some ca'es n 
tension must be applied immediately after remoc 
al of the plaster to combat pain and tend nc) lo 
dislocation The patient remains at first in hi 
room with the windows open where he accu W-n 
himself gradually to the altitude Then d « 
shows no general reaction attributable to climaiic 
condition (eg rapid pul e subfebrile temperature 
nervous excital ility etc) his bed i rolled out on 
the balconv to accu tom him to the opener 
After a period which depends for its len then 
tirely on the observations of the doctor ( fttera! 
resistance of the patient state of his or ans pws 
ence or absence of secondary infection vuthoc 
without elevation of temperature etc) the sun 


cure proper can be started . . 

The reaction of the organism to the sun ootn 
local and general vanes with each patient an i 
is essential to rep.ulate the sun bath accorai s 
the individual indications The optimum duf 
of insolation m each case is easih 
careful observation We have 
up a simple schema to serve as 
The mam principle is in every ca e | 

the lower limbs Thi isanobviou lv ration P 
caution for by expo mg first the ,v 

neutral region which car be ,s 

langer one can measure the de re oitnvp 


tolerance of the sun and thus j 

start valuable indications for thecontm , 


start valuable indications tor tnecoimu 
treatment Tins method bv causm a ^ 
blood to the lov er limb ha a marked 
tive action on the thoracical and 
cera Our long experience has tau ht 
the correct use of heliotherapy as 
evcnthemostadvancedca esrunri bol 
The hrst exposure to the sun i ttiereioi ^ 
brief On the first day the hect are expo ^ 
for a period of 5 minutes ea^ d du 

interval betvve n exposure On tne 
the feet are giv en 3 period of 10 minutes eaci 
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the legs 3 times of 5 minutes up to the knee The 
following da\ 3 times of 15 minutes for the feet 
3 limes of 10 minutes up to the knee and i times 
of s minutes to the hips On the fourth <la\ the 
alidomen is exposed to the sun and the fifth da\ 
the thorax with a damp cloih protecting the pic 
cordial region The upper regions of the bo<l> 
should be exposed with great pruilcncc During 
this time the condition of the patient his tern 
perature pulse and particular!) the local re 
actions are carefulU observed and at the least 
sign of intolerance the periods of msohlion 
are shortened or momentani) suspended This 
schema is of course susceptible of variation in ac 
cordance with the patients degree of resistance 
his sensitiveness or nervous temperament It is 
essential to individualize and varj one s melhoils 
for each ca'^e if good pigmentation is to be ob 
tamed in the minimal lime without accidents 
Insolation of uninfected tuberculous hip joints 
for instance demands a quite different procedure 
than do those cases m which infected abscesses 
(not cold abscesses) and sinuses are present In 
the latter 1)^)0 local reactions are common with 
rise of temperature and abundant suppuration 
such reactions are often injurious when the) are too 
acute and the) must be kept within bounds or 
in some cases completeU avoided This demands 
careful individualization guided b) an instinct 
which is onl) acquired through experience When 


the bodv starts to pigment insolation of each 
region max be doubled and the patients exposed 
to the sun for several hours 1 xpencncehas how 
ever proved that it is useless and sometimes 
dangerous to prolong the sun bath immoderaleh 
gcncrall) speaking 3 hours a das is a reasonable 
average During hot weather the sun should be 
taken m the earlv morning hours to avoid over 
healing which both congests and exhausts the 
organism 

Heliothcrapv alone cannot of course bring 
about the cure of hip disease with correction of 
orthopedic dcformitv Rational orthopedics must 
be used as an adjunct The following principles 
form the basts of our orthopedic practice In the 
first place we have broken with the old tradition 
of which the mam dogma was the closed plaster 
apparatus From the beginning of our work we 
considered the wearing of such apparatus to be 
in contradiction with true ph)s>iolog) and ortho 
pedics These impermeable shells bv depriving 
the di«eased region of air and sun destroy the 
local resistance at the ver) place where it is most 
needed Their use causes rapid atroph) of the 
mleguments atroph) of the musculature which 
IS indispensable for the return of articular func 
tion and atroph) of the bon) skeleton inasmuch 
as decalcification of bone is fav ored b) lack of sun 
accentuated in this case b) the toxic decalcifica 
tion of tuberculosis W e ha\ e replaced the fixed 
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plaster shell bv orthopedic appliances of great 
simplicitc of nhich the mam principle is the free 
access of sun to the diseased regions thus aiding 
the local defense uithout hampering the general 

^^Vor hip disease just as for Pott s disca e the 
correct arrangement of the bed is the touch tO|K 
of orthopedic treatment The mattre s should ^ 
flat and of hard material sufficient!} re i tarn lo 
aaoid forming holloas under the pr^ure of the 
bodi as a soft mattress into uhich the bo h sinks 
pre^nts normal eaaporation of sueat faaois the 
SLration of the skin and the formation of bed 
me it ma> al o can e faults position 

The bed tie use i of metal u.th an und r lr™e 
liteelnlalc Itisfurmhcdailh theel toallon 
of steel pla gallera ami is sufh 

ntK'’hKh to facilitate the careful cuntrol of the 
' „ of the pel' is and the ealension apparatus 
he ante time permit of free eapo ure to 
and at 'he Scd cushion i placed on the 

fa'idratlmsTS'^elepeltt, aaer} important 


point m the treatment This raised p 
while steads the peKis talcs pertfc 
posure to the sun of the co^ofemoral reg 
It IS further largel> instrumental in 
flexion and adduction deformities or in c 
mg them if a!read\ present on arri\a! ^ . 
uous extension of the leg on the disease s 
an absolute rule of treatment Its object 
hold apart b\ axial traction the articular 
faces so as to prexent friction and adnes 
with contact contamination of the 
face B\ this separation of the articular su 
It help the analgesic action of the sun 
tension should pull from the thi h to a\oi 
tensionof the knee joint Formerhweu^ 
chette or cuffs made of leather attache 
aboxe the knee and one at the ankle an J . ^ 
bj leather straps to which the extension ' h 
were slun" These cuffs howexer 
baxeash'^ht tendencx to atrophx the mus 

we have noxx replaced them with Ion , 

sticking plaster reaching up to the trocna 
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To f'lcilitale the extension and to get the lull 
unhindered pull of the ^^elght applied we u'?e a 
back splint of aluminium or perforated celluloid on 
which the leg rests This is posed on a fixed static 
and IS fitted with small wheels which run in 
grooves We thus avoid the friction of the heel 
on the bed and the extension loses none of its 
force When the pelvis IS tilted extension is ap 
plied to the other leg thus re establishing the 
equilibrium ^\here combined abduction and 
extension is required we use an apparatus m 
which the aluminium back splint with its static 
IS in turn posed on another static on which it is 
freel) movable m a lateral direction B> applying 
a lateral weight extension to the back splint 
abduction is thus combined with extension In 
some cases in which deviation is verj marked a 
rubber tube padded with gauze is passed through 



B 


Pirt S A RocntRcno run of patient of 6 vears with 
marked ad anced tubcrvulous coxitis showing foci m head 
and neck luxation and deep abscess B Poentg no ram 
ho vine patient cured ith slight incurvation of the neck 
rrmodiling of l>on> structure m stump acetabulum intact 
perfect function C Photograph showing fault> position 
Ith external rotation general atrophy of muscles D 
Sxme patient after i / \ears howmg position corrected 
rtcos€r> of the muscles arwl improv d v,cneral condition 
L Same | atunt showing return of articular function 


the opposite groin and the two ends fixed to a 
pullv extension at the top corner of the bed 
In manv cases of hip disease the malposition of 
the hip joint is accompanied bj a tendency to 
equmism of the foot lo combat this we use a 
special sandal with a wide sole which is fixed over 
the instep two elastic bands running from the 
toe of the <;andal to above the knee are put more 
or less on the stretch according to the degree of 
equimsm This apparatus in no wa> interferes 
with the mobility of the foot which it graduall> 
brings back to correct position I or children and 
restless adults it is advisable to appl> a thoracic 
brace of strong canvas which acts as a counter 
extension and insures a more complete immobih 
zation It IS fitted with shoulder straps and hue 
kies This brace which can easil> be opened to 
allowr of general insolation is firml> fixed to the 
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bed It i applu d as a general rule to lU children it i well known that the famou coxitiscrj i 
suffering from hip disease If il is considcreil heard no more This analgesic action mu t w 
necessarv the peh is can be more securelv im attributed to the detonge li\ e action of the ua 
mobilizetl and at the same lime undue jires urc on the deeper regions auletl as we hate seen 
on the ti d imen avoided bj means of a simple ab >\e bj the e\ten ion of the leg 
broid elaslit band passed round the hips and of the general condition of the nervous svslem 
laced dt the side Straps furni bed with buckles an I of the whole organic resi lance under the n 
h\ tin band to the two sides of the bed and fluence of the sun and air bath also contnoufft 
thus assure strict immobilization and satisfactor> largelv to the diminution of pam 
equilibrium of the pelvis never torget that the patient s morale ‘ . 

One of the first results of the sun bath m as so important d factor m the cure i po' 
sociation with a rational orthopedic technique is stimulated b> the marvellous sensation 
the di appe irance of pain which manifests it elf bein,, v hich the dailj practice of the sun an 
after a short time Lv en after the hrst few da>s bath produce \\ e are often spectators of a 
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Fi^ S 1 Rocnt^eno ram showing mi rntion f the ice 
labulum contours ot the head an I o( the ac tal ulum 
eroded enormous atroph) in tub rculous co iti with 

ps>chicil renaissance in our ease® of surgical 
tuberculosis and among them the sufferers from 
hip disease This reaction certamh hastens the 
progress of the cure and forms a valuable aid for 
the doctor uho must in all such chronic troubles 
combine a knowledge of psjchotherapeutics with 
his other attainments 

Another precious aid for the morale of the 
patients is the work cure which can be prac 
Heed regardless of the weather and which c\ 
perience has taught us to value as a real Ihcra 
peutic agent In the profound conviction that 
rigorous and complete immobilization is an error 
prejudicial to the organic defenses we sought bj 
introducing a progressive course of manual work 
stnctlj individualized to develop the specific 
resistance of each patient contemporancouslj 
with his general resistance 

It mav seem somewhat paradoxical at the first 
glance to propose manual work for cases of sur 
gical tuberculosis often senouslj ill and alwa\s 
confined to bed Our experience however has 
been that graduated regular work under medical 
control has never in the least hindered the prog 



D 


mu B Reappearance of trabecular stru turc c mplctt 
dtmarcalKn mlcnrlicuhr pace cl ar r C IhotOnraph 
f pati nl !) Normal function aft r o m mths 

rcss of the cure On the contrarv it is a real 
help for cases of hip disease A special apparatus 
enables the patients to work Iving on the back 
without an> danger of the least unsuitable move 
ment of the hip joint w hich is held bv the running 
extension Thev can thus easilv learn weaving 
filet crochet painting on wood or on porcelain 
while patients with Pott s disease m the ventral 
position arc able to undertake wood cutting box 
and basket making tjpewriting and the manu 
facturc of minor mechanical objects The ad 
vantages of this work cure when carried out 
s>stematicallv are indisputable it is the most 
powerful antagonist of boredom — the common 
danger in all chrome diseases and it provides 
poorer patients with an appreciable financial aid 
A tuberculous subject once capable of under 
taking remunerative work loses the depressing 
feehng of uselessness regains a sense of his social 
worth and thus enters on the first stage of his 
return to normal life 

■\s soon as the clinical and radiological condi 
tion of the hip joints permits of moderate mobih 
zation without fear of accident the patients are 
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placed in the \entral position for a part of the 
sun bath A iiedgeshaped cushion is placed under 
the thorax and another under the feet to a\oid 
excessive tractnn on the toes The •ventral post 
tion does not exclude the maintenance of exten 
Sion and it has the great advanUoe of allowing 
exposure of the whole bod> to the sun particu 
larlv the thigh regions and thus helping the 
development of the musculature Often a real 
muscular regeneration is the result The quadn 



0 often degenerated to mere P i^gtic 
il mass completeI> flattened o 

lereft of all power regain a 
aching the normal As the cite a 

1 more active and intense nation 

• sun and v ith the reneved p P 
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sm so the muscle recover thei to 

atj and contribute to the return 

,on This return of function as we 
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alread\ pomled out js quite common m the cure 
of hip disease bj heliolherap\ It is howe\cr 
ah\a\s spontaneous never allow active move 
ment of the joint bv the patient nor do we ever 
attempt passive movements To nature belongs 
the task of restoring function so far as she judges 
It possible and free from danger The beginnings 
of movement are seen during treatment and dc 
velop pan passu with the progress of cure But 
onlj. after the \ ra> has demonstrated the aca 
trization of the bone do we allow the patient to 
tr> occasional flevion movements which improve 
the circulation and strengthen the muscles Bj 
dail) repetition of these small flexion movements 
one helps the restoration of mobilit> to the joint 
in so far as the anatomical condition permits 
I must admit that m the earl> jears at Le>sm 
impregnated with the teaching of my master 
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Ii 7 I RocnlKcnogram of patient with tuberculous 
CO 111 sbowinc luxation after migration of the acetabulum 
h ad of femur complctel> di located forms indefincd cloudj 
mass B 1 oentgeno^ram sho Mng rcadaptation of head to 
the di pbced acetabulum which i firmly sclerosed ci 
ainzaiion of head ati factors function C Photo'^raph 
of pati nt shov in vicious attitu I cachexu di case neg 
lected D Cured after t >cars E Complete return of 
function 

Professor Koch of Berne whose assistant 1 had 
the honor of being for 4 jears I was surprised and 
somewhat disturbed to see return of function fol 
lowing cure b> hcliotherap) I was however 
reassured b> the examination of \ raj films 
showing a magnificent bonj reconstitution of the 
affected articulations and later we were able to 
convince our'^clves that hip disease cured b> helio 
thcrapj with recovered movement had much less 
lcndenc> to relapse than when cured with ankj 
losis In the beginning this return of mobility 
seemed to us so abnormal and uncertain that we 
thought It necessary to ftx the healed joint with 
an unjointcd celluloid apparatus This we soon 
abandoned realizing on the one hand that the 
apparatus tended to atrophy the fine musculature 
of our hip cases and on the other hand that the 
return of function was both solid and durable 
One must attribute this mobility to a combination 
of the following factors the improvement of the 
circulation and of the local defense under the 
action of the sun the building up of the muscu 
lature which is stimulated to more active metab 
ohsm by the actinic rajs and which thus reacts 
much more easilj on the bonj levers as soon as 
the joint IS capable of movement and finally to 
our system of orthopedics which by condemmng 
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the phster cast climinUcd slraiRht )ff the jmn 
cipai cause of functionai impotence In n| htion 
heIiotherap\ l)> diminishing the Ireqiiencj ol 
abscesses and their complications the secondan 
mflammatorj reactions e g <rdema clerosi 
and thickening of the soft part \ascu[aratroph> 
etc pro\ ides a lurther aid to the return of articu 
lar function Treatment of hip disease by helio 
therapv is most successful uhen the lesion is a 
closed one In the presence of a cold absce s 
contrarj to the generalh accepted practice we 
arc m no hurr> to aspirate We lait as long as 
possible 1 e as long as the abscess doe not 
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threaten to open spontaneou 1) Aspiration i 
carneelout uhen the skm thinned b> theabsces 
demoristrates that nature has no further u e for it 
an I IS seeking to get rid of it W e attach a great 
to the presence of these cold ab ces es 
V hith b\ their content m immune bodies con 
tru ule a saluable immunizing factor to the c!e 
fensc of the organism Aspiration i earned out 
at a distance and is repi ated if necessary to pre 
\ent SjKintanei us opening L\ptrience has tau hi 
US that the complication of mixed infection com 

pkteU re\er e the favorable prognosis of closed 

hij> disease \nd for Ihi rea on we insist on 
ctnservalivc treatment of this localization 'hich 
a\ id transforming a do e 1 into an open tuber 
tulous lesion 

In fistulous hip disease the essential condition 
for cure is above all to assure good drama e If 
the trad i well drained the sinu es drj up /J'* 
^ u with the improvement of the general con 
dition If on the other hand drainage is insuffi 
cient penoJs of retention are frequent!} accotn 
pamedbv high temperature discomfort anorexia 
and pain all of \ hich have their effect on iho 
general health When these attacks are followeo 



1 g -1 Koent eno ram of pati nl \ ith c\erc tuber 
culou coxitt mu hoiMn^. mcltin of all articu 

hr tructur perforation of ac tabulum and larj^e ab c s 
a uni the articulation B The i hoi arti ulalion i 

as It IS often the case b\ a pus deb icle recoverj 
IS rapid This IS ho\se\er not so « hen the pus is 
incomplcteK e\acuated and remaining m the 
tissues cau'^es serious intoxication «hich mav 
ultimatelj lead to am\loid degeneration To 
prevent an inopportune closure of the sinus 
openings with the danger of retention the sun is 
applied in small do es and damp compresses are 
afterward laid on In the sinuses with a deep 
track a wick of sterile gauze is inserted or lam 
inaires to prevent premature closure Generall> 
the sun bj vartue of its strongly detergent and 
eliminative action tends at first to increase sup 
puration It then diminishes becomes sero 


str n^then d and ci atrizcd and readapl d to almo t n r 
mai (unction with as Iron bon> partition as poi I 
dapp I C and Condition of patient on arn\al £and/ 
Patient cured after >tar C bhowino return of fun tion 

purulent serous and finalK dries up altogether 
when the general and local condition is sufficient 
Iv restored In some serious cases of fistulous hip 
disease with multiple sinuses and deep abscesses 
the procedure indicated is not sufficient to pre 
vent retention inasmuch as the horizontal po 
sition impedes the drainage through openings 
situated m front or often even m the iliac fossa? 
To faalitate drainage in such exceptional cases 
onlv we feel justified in allowing the patients to 
get up before complete cure of the bon> lesion 
and we permit them a little graduated exercise 
on crutches In such cases the bad leg hangs 
freelv without the aid of an> supporting appara 
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tus which might caus pain or impede the arcu 
lation and the sound foot is raised in an ortho 
pedic bi ot e has e often succeeded bj this 
change in facilitating the evacuation of pus re 
covers from intoxication return to a regular lem 
perature curve and consecutive improvement ot 
the general ami local condition \s a general 
rule vve do not allow our cases of hip disease up 
until \ rav examination confirming chnical 
findings has demonstrated complete sclerosis of 
the lesions 

Some 50 000 \ rav films have been taken here 
since the beginning of our work and we have had 
ample opportumtj to observe that no bon> lesion 
however deep escapes the influence of the solar 


ravs In hip disea e bonv reparation an 
constitution occur m the followin ^ 

commonlv see tuberculous cases m 
wnth the acetabulum the head and even 
of the femur showing the si^ns of 
mg represented on the film by the «e 
foo which obliterates the contours or t r 
In thi chaos a new hea<l 

which the outlines at hrst confused an 
become graduall> more precise and re<^ 
demarcation zone becomes clearer an 
calcified regions ire the seat of , orJ 

fication In other cases in v nieft 
head had burst through the caseatm 
acetabulum the \ rav films demonstrate 
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fig II I Tocnt cnogram of patient v ilh acute tu 
ber ulous coxitis showm^ luxation after d structi n and 
lo s of head and neck The whole joint is damaged and 
sho \s no clear structure h I artial correction ot the 
\ici us attitude solid rcparati n of the floor of the acc 


tabulum General recalcification C Photograph of pa 
tient showing bad general condition muscular atroph> 
D On arrival C Patient cured alter ij months I 
bhowin" the return of articular function 0 Our apparatus 
of c ten ion on an inclined plane 


struction b> stages a strong partition of rough 
structure is first laid down which then becomes 
compact and regular a new articular cavit> js 
formed firm and delimited allowing a functional 
adaptation of the new femoral head to an often 
unhoped for degree Once the bon> cicatrization 
IS complete chmcallj and radiologicaU> the 
period of training for the vertical position and for 
exercise begins Prudent graduation is naturall> 
essential with the ordmar> precautions The legs 
are bandaged with elastic bandages to prevent 


abrupt dilatation of the venous network ortho 
pedic insoles are placed in the shoes to support 
the plantar arch and avoid flatfoot etc As re 
gards the celluloid apparatus which we formerl> 
used to support the hip joint experience has 
graduall> led us to abandon it m most cases 
Cases of hip joint tuberculosis cured b> helio 
therap> are generall> provided with such a solid 
musdc scaffolding that a supporting apparatus 
IS quite superfluous The patient should not use 
crutches when beginning to walk as they have a 
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tendencv to defjrm the spine ordinirv long 
sticks held at the shoulder le\el so is to expand 
the chest are use I in our clinics 

Ihe results ohtaine 1 b\ heliotherapy are I 
believe conclu ive and a careful study of the 
appended roentgenograms will enable any one to 
come to the same conclusion The e results are a 
proof of our c intention that heliotherapy max be 
considered as the ideal conservative treatment 
for tuberculous liip disease The irealment has 
m addition a considerable social value By avoid 
ing mutilating operations and developing a 


splendid mu culature it retains m most , 
articular function m its mtc rity and gives 
to the body a sy mmetneal harmonv fo ^ 
It enables us to give back to society normal 
splendidly fit capable of workm for their 1 
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I ROM TIIL DI\ ISIO\ or SLKGIKI U 110 CIIMC 

TECHNIOUE or REMOVAL OF CVSIS AND SINUSES OV IHL 
EHYROriOSSAI DUCl 

Ih E SISTRUNK Ml) 1 VCS ! ociirsii r Missrsoxx 


T O opente '^xtisfactoriE for the rcmoxil 
of c\sts or smua tr'icls of the tin roglosiil 
duct a surgeon should thoroughU under 
stand the mode of de\elopment of such c\sts and 
possess accurate knowledge of the anilom\ of 
the base of the tongue and surrounding structures 
Earlj m fetal life before the h\oid bone <le 
\elops the tlnroid gland appears at the ba e of 
the tongue and descends in the median line of 
the neck In normal mdnidual the epithelium 
lined tract produced In the descent obliterates 
if obliteration fails to occur complctcl> the scerc 
tion produced b\ the epithelial tract probabh 
empties through the foramen cacum into the 
mouth Should this opening into the mouth lose 
Us patcnc> through mflammator) oroblilcratuc 
changes the secretion works downward along 
the tract through which the tlnroid gland has 
descended and produces a c\stic tumor in the 
median line of the neck usuall) at a point about 
midwa> between the h>oid bone and the top of 
the th\roid cartilage The c>sts after passing 



downward below the Inoul bone become super 
ficial and lit beneath the raphe joining the sterno 
h\oid muscles and the thvroid cartilage the\ 
occasionalK <lcsccnd as low as the sternal notch 
but arc alwa\s found King m the median line or 
\cr> cloie to it thus differing from branchial 
casts or sinus tracts which are alwavs lateral to 
the median line 

Should a sinus tract be jirescnl it should be 
injected with a weak solution of mcth)lcne blue 
in order to outline Us cour e definitel) Under 
general anxslhesia' with the patient m the 
usual |)osU!on for performing thjroidectomv a 
iransaer c incision 5 or 6 centimeters long is made 
o\er the c>st llirough the skin sulicutaneous 
tissues and [daiasma muscle (Figs i and ) 

1 he cast or sinus tract w ill be found la mg under 
the raphe joining the sternoh>oid muscles Thi-^ 
raphe is cut longiiudinallj and the cast dissected 
free from us attachments up to the hjoid bone 
The tract usuall> passes underneath this bone 

Loc I Tih myCesclfl d 
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1 1 " 6 «i Dis cction of iract down to mucous membrane b Position of tract 
c \ngle of tract 


Ijut maj pass superficiil to it or through u In 
order to remo\c the duct completel) at this 
point a small segment or 3 millimeters m 
diameter is remo\ed from the center of the h\oi<l 
bone The mouth is then held open \Mth 1 gig 
and the tongue pulled forward with a suture or 
smill stomach forceps Tht index finger of the 
left hand is introduced into the mouth ind the 
foramen ctecum located bj palpation (or in«pec 
tion) This ma> be done b> following the two 
rows of circumxalhte pipillai one of which lies 
on each side of the tongue backward to the point 
where the> join in the median line The foramen 
CKcum lies just posterior to this point (Fig j) 
This IS pushed foraard and upward with the 
finger m order to shorten the dislince between 
It and the hvoid bone (Fig 4) Then without in 
attempt to isolate the duct the duct ind the 
tissues surrounding it for a distance of iliout 3 
millimeters on all sides are cored out through 
the muscles of the tongue to the mucous mcm 
brane at the foramen c®cum where thej ire cut 
off without opening the mucous membrane of the 
mouth (Fig 5) In doing this it is necessin to 
bear in mmd the direction of the thjroglossal 
duct With the pitient in the position suggested 
this corresponds to a line drawn at an angle of 
45 degrees backward and downward toward the 
foramen caecum through the intersection of lines 
drawn horizontally and perpendicuhrly to the 


center of the hyoid bone thatis it corresponds to 
a line drawn from the center of the hyoid bone 
to the foramen cxcum (Fig 6) 

In temporarily disregarding the duct and cor 
ing out the tissues through which it passes lies 
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one of the secretb of cure as the duct is bO small tongue (in order to avoid the hypoglossal nene ) 
an J delicate that It j almost invarnbJv broken and the edges of the hi oi I bone are brou ht mb 
retracts and is kst it efforts are made to di ect apposition with one or two chromic calgulstitc « 

It out alone The finger m the mouth serves as taken through the perio teum of the bone and 
an excellent guide to prevent entrance through tissues adjacent to its cut end (Fig 7) 
the hvo epigfottic fold into the mouth or into the rubber tube i introduced deepfv into thema fk 
pharynx of the tongue and 1 allowed to remain w 4 

In dis ccling out the duct a portion of the or 3 da\s The skm wound 1 do™ 
h\oi I bone portions of the raphe of the mvio interrupted dermal or hor e hair suture (Fi 

hvoid muscle and portions of the geniohjoid and No harm has resulted in a far e group of 

genioh\oglossus muscles are removed bv removal of a small segment of the h) 01! bon 

The opening through the mu clcsof the t jngue and following such an operation P^°P , 

IS closed with several interrupted catgut sutures formed practically 100 per cent of the pati 
pa cd supcrficiallv through the muscle of the are cured 
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REP UR or INTERN VL RING IN OBIIQUL INGUIN'VL HCRNIV 

H\ r GI I roi \ CONNI II MI) o iiKOSit W IS 


T he mlcrn'\l or -AbilonMnM ingumil rmg is 
the hndmirk lint dislinguisihcs the li\o 
tj'pes of inguinil hcrnn In the indirect or 
oblique the sic pis cs through the intcrnil ring 
in the direct mIucIi is pncticilK 1 \entnl hcrnn 
in the inguinil region the sic piss s not lliroiigh 
but below the inlernil ring (I ig i) 

Withlirge indirect or oblique inguinil hernix 
the intcrnil ringmi\ be dilitcd to such 1 degree 
tint Its lower mirgin ipfiroiches the pubie irch 
Lnder the e circumstinccs there i still in ini 
tomical distinction but little jirictieil difference 
between oblique ind direct Iiernie ind 1 iilistu 
repair similar to thit for direct hcrnn is indieiled 
The intcrnil ring mi\ be likened to the kc\ 
stone of the irch in niture s irchitectiirc of the 
inguinal canal Under nornnl circumstinccs this 
structure helps to prcNcnt the protrusion of 
\isccra through the inguinil ciinl It is suuiteil 
at the entrance to the inguinal canal and one ma\ 
reasonabh suppo e that if this structure is norm il 
in Its relationships contents si^c and |>o ition 
indirect hernia would rireU dciclop I he size 
position ind rehlions of this internal ring 
determine the length obhquiit and chancier 
of the walls of the inguinal canal all of whuh are 
impiortant m natures method of presenting the 
development of oblique hernia 
If small the internal ring is high which means 
the canal is long and oblique il lower border 
and the posterior wall of the canal arc strong 
firm tense composed of transver ah fa cia 
reinforced b) the ligamcnlum intcrfovcolare of 
Hesselbach and the anterior wall of the canal is 
composed of red internal oblique muscle and 
external oblique aponeurosis On the other hand 
if the ring is large it is low and wide which 



1 1" I Sho\ mg an oblique an I a direct he nn i 
Oblique hernia direct hernia j j 1 astrjc a le > 
4 internal inguinal fossa 5 external inguinal fossa 
6 exte nal inguinal r n" intra al lorn nal fa cia 

i internal oblique muscle and transversal! q aponeurosi 
of the external oblique (From von Be gmann 4 ) 


means that the canal vs short and straight its low cr 
border and the posterior wall of the canal are 
weak relaxed and often are absent, and the an 
tenor wall iscomposed of onK the external oblique 
aponciiro is 

The c relation hips are shown m jiarallel col 
umns as follows 


ISTIRXVI eip \HDO\IIX\I IXGLIWLRING 



Normal 

\bnormal (hernia) 

\b 1 muni 

Smootl pariclal 

Bulging parietal 

a I ccl 

ptrilontum 

peritoneum 

Normal 

hernia! sac 
\bnormal (hern a) 

( Ulan ou 

Internal obli juc 

r xtcrnal oblique 

apt 

muscle 

aponcuro is 

Superior 

Iran vcrsalisfa cia 

(Internal oblique 
above internal ring 
anl sac) 

'^ame 

m irkin 

Inf ri r 

Iran trsali fa tia 

Same hut inferior 

markin 

einf rccil bv fold 

margin may be 


of the li„amen 

depressed to pubic 


turn inlc foveo 

bone depending 


larc 

upon contents of 

tontents 

Corl onl> or cord 

sac 

Cord sac and con 


and preform d 

tent of sac 

Sire an 1 

sac 

Small and high 

Dilated and mf nor 

|>o ition 


margin lower 


\s the abnormal internal ring allows the pro 
trusion of the sac or the filling of a preformed sac 
and the sudden or gradual development of a 
hernia the normaht> or abnormahtj of the 
internal abtlominal ring is followed bj normaht) 
or abnormality of the inguinal canal 

The normal in%iiinal canal is long oblique 
narrow and contains no sac the internal ring is 
high small it snugl> surrounds the cord and 1 
covered cxtcrnallv by the internal oblique muscle 
(active muscular check at entrance of canal) and 
the external ring is low small and triangular 
The hernial inguinal canal is short straight 
wide and contains the sac which often extends 
to the scrotum the internal ring is lower dilated 
and IS not covered externallv b> internal oblique 
muscle and the external ring is dilated upward 
and rounded 

These relationships are shown m parallel col 
umns as follows 
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Direct hernia \m 11 not be considered at this 
time 

TRI \TMENT 

Gi\en a man with oblique inguinal hernia on 
one suie and norma! inguinal relation hips on the 
other as outlined abo\e what could be more ra 
tional in an attempt at repair of the herma than 
to replace in the normal relationships theaanous 
structure on the hernia side 

The essential for the repair of oblique mguinal 
herma seem to be 

I The removal of the entire sac 



F 3 Abn m 1 t n 1 m oblqu g n 11 nu 


2 reconstruction of the in umal canal alor 
anatomical lines based upon kno^led e of ine 
normal and pathological anatomj and phvsiolo'n 
which must of necessitv varj with the tvpeoi 

hernia 

3 Pnmarj wound healing 

rhe first and third seem pracHcaUv eas) to 

attain but the econd is not so imple 'Wt 

consideration has been given to the ° 
canal and the external ring but the 
of the internal ring seems to hav e been gn e 
erious attention To be sure a new 
internal ring is constructed m . 

operation its various modifications an 
plastic operative cures for inguinal herm 
the importance of the uoniial 

relations and the advi abilitv of rcconst 

imitating the normal characteristics 
opening has been scarcel> empha izea 

The mcihod ot Eassm. has become ataol» 
standardized procedure in repair ... [he 
hernia but ns result is not j„J 
red internal oblique mu cle i placed “ 
bclon the internal ring “V" .j,t,on 

superficiallj as it does under ^"(edb 

This Bassini repair has been , ,t„elSer 

E WjUjsAndrens lerguon HaUed ' 
Gerard I older and others and root 
by Bates Harri on Kerb) Slatter ) 

Schlej Stetton L>Ie Edmund Andrews 

Seehg and others 
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Ti 4 Normal jn^ujnil canal 

n 5 \bnornial inguinal canal oblique in uimUicrnia 

Seclig m 19 3 c'lused tonsiderable conlro\crs\ 
b\ claiming that fascia and mu«cle ^\ould not 
unite but koontz m 19 6 was unable to confirm 
Seeligs findings In 19 7 Scelig in an article 
entitled Fundamental Principles Ln Icrhmg the 
Operati\c Cure of Inguinal Hernia hnds that 
fascia will unite \vithcpim>sium pcrim\&ium and 
endomjsium (the connective ti«sue covering and 
between the muscle) and that Iraumaii/cd muscle 
because of the exposure of the librous tissue 
trabccul® will unite saiisfactonU with temlon 
and aponeurosis 

After the proper recon Iruclion of the internal 
ring suture of the internal oblique muscle to 
Poupart s ligament is rarclv indicated because the 
muscle will without suture cover the ring 

The normal relationship mav be re established 
b> elevation of the ring to a position behind the 
muscle or depression of muscle m front of the 
ring 

1 he former IS much more salisfaclorv but if in 
larger hernia simple elevation of the ring is not 
sulticient the mu cle after traumatizing mav be 
sutured to the outer half of Poupart s ligament 
with reason to anticipate union 

In the direct or the large indirect hernia with 
relaxed abdominal walls and obliterated or absent 
conjomed tendons and transversalis fascia in 



It t t epvif of internal riiifc, (I rom CrCj,or> Connell 
lyoi. ) 


which salisfaclorv sutures require so much tension 
as to defeat their purpose a plastic operation 
prefcrablv with transplantation of living tissue 
will be called for but such plastic operations do 
not change the undcrljmg principles of the 
attempt made to correct the abnormal inguinal 
anaiomv 

Koontz finds that heterogenous fascia mav be 
used satibfactoriI> and such fascia is promised 
for the general market 

The transplantation of free flaps of fascia lata 
(as advocated bv Kirschncr 1909) has been 
successfulin repair of hernial defects but has now 
been Jargeh superseded b> the modification of 
Gallic and Le Mesuner in which the fascia 
transplant is cut m narrow stnps and the defect 
repaired bv a darning or interweaving process 
Tins gives much more marginal contact and 
therefore more likcbhood of survival Such 
transplantation of tissue is called for in large 
defects and often after previous attempts at 
cure 

The imbrication of the external oblique 
aponeurosis m the method of E Wjll>s Andrews 
IS in effect a fascia transplant as is Mac Arthurs 




r Pp fj all dnbM hPtma^l 


utilizdtnn nf a strip of this same \[ neurjsis for 
suture material 

I ha\e utilized the tissu of ild large thiek sac 
M alls thems K es as a lu mg suture material It is 
onlv inlar},ehernix that such m It nali axailable 
and likewise onK m thes cases that there is a call 
lor such utilization 

Peali/inp, the importance of the natural or 
normal ilili juite of the canal and its \al\clikc 
action in prc\entin^ hernia and being impressed 
with the \aluecl the normal inlet to the canal and 
of Its protection b\ red intern il oblique muscle 
as earl\ as igo8 I discuss d this subject called 
attention 1 1 tht shortc imingsof the non anatomic 
Bassini ind Iirguson methods and presente I a 
t« chni jue which rejiiired the internal nn in such 
a wa\ as to make the canal the relations of its 
inlet Its wills and Us outlet the same as the\ are 
m th al)S nee of hernii m effect an anatomical 
reconstruction if the inguinal canal 

In the literature since then I havefound the 
foUowang auth r who haic given con ideration 
to thf internal nng and its repair J M ^\huc 
U C Bate I \ Slatterv H H K»rb\ 
Mar h I it7man W S Sclilev ^ L F Matson 
I dmuncl \n Irew 
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Ini itzman s article entitled A Funcbmcntalh 
New Technique for Inguinal Herniotomy the 
principle the object and the method are practical 
1 \ the same \s those I had pres nted in 1909 but 
with which Pitzman was not familiar 

Our urn m treatment should therefore be 
to imitate n iturc remove the sac and make the 
canal long oblique and small with an actnc 
muscular check at its entrance 

1 he steps in such an attempt ma> be as foUovs 
i Skin mcisic n Expose external nn ana 
external oblique aponeurosi the superbcial epi 
gxstnc irterv usualh requires ligation 

Divide external oblique aponeurosis parallel 
to 111 ers expose the inoUinal canal ind conten s 
coni and sac preserv ing the ibo in uinal nerv 
3 Mobilize the cord remove fat andvem 


neccssarv 

4 Isolate and open the sac Exatmn 
contents replace them separate 
present recognize sliding hernia 
wall of sac {rare in indirect hernia) Fxami 
po tenor wall of the inguinal canal deterniin 
size and position of the mlernal rin^ ''Car 
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K 
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I ig s I<,iiirofint r al in as Jonc I \ nimuncl Xndrcws (2) 


direct hcrni'i or panliloon \Mtli linger in 
peritoneil cavit\ 

5 Reconstruct the interml ring and pnsltrior 
uillof the canil ring to be minimi 7 e(! and cle 
xated bv repair of the transstrsabs fiscia btlow 
the cord which nia> be earned out in accordance 
with the method of Grcgor\ Connell 1900 
(Fig 6) or that of Marsh Pil/nnn lo^i (Pig 7) 
or that of Edmund Andrews 10 4 (I ig 8) or 
that of Major bcelig ig 7 (Iig g) If the 
transversahs fascia or the posterior wall of the 
inguinal canal IS markedly attenuated some t> pc 
of plastic operation will be indicated such as the 
method of Parks (utilization of thick sac wall as 
suture material) of W>lhs Andrews (imbrication 
of external oblique aponeurosis) of IMac Arthur 
(the use of strips of external oblique iponturosis 
as suture material) or of Gallic and Lc Mtsuner 
(darning defect with strips of free fascia trans 
plant) 

6 Remoye sac high up leaymg no redundant 
parietal peritoneum to pouch outward as a 
potential sac Close neck by suture not a simple 
circular ligature Suture of internal oblique 


muscle to I oujiart s ligament is rarel> necessary 
as the intcnnl ring is cleyated and usuall> placed 
behind the internal oblique muscle 

7 Reconstruct the anterior w ill of the canal 
by suture of the diyided external oblique aponeu 
rosis by imbrication or not according to the 
extent of relaxation 

8 Reconstruct the external (subcutaneous) 
ring from aboye downward in this wa> increasing 
the obIiquit> and length of the canal 

g Close of fascia and skin 

Ilecausc of a multitude of y amble factors 
statistics arc man> times misleading and are 
notonousI> unreliable but Pitzman has y\ell said 
If the theor> of this operation is better ipso 
facto the practical result will be better The 
result m the individual case ma> depend upon 
circumstances other than the method of operatu e 
repair such as sex occupation age physical 
condition the size ind contents of the sac the 
accurate difTerentntion between direct and 
indirect types upon technical errors or faults such 
as failure to remoy e all ol the sac or to recognize 
a double or pantaloon sac or to remoye dilated 
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\eJnsorfit uponinjun tonenc placing stjtches 
under to> great tension or upon postoperative 
complications or accidents But the most im 
portant cause of recurrence is probablv the failure 
to establish the correct relationship between the 
tjpe of hernia and the character of the operatne 
technique m the individual case e g utilizing one 
method as a routine m all cases of inguinal hernia 
Published statistics show a great vanet> in the 
percentage of recurrences after attempt at repair 


from Jess than i per cent to lo per cent for indirect 
and from 14 per cent to 5 per cent for direct 

Personal cases in the service of Dr C J Comb 
and m> self show with transplantation of the cord 
1 e suture of internal oblique muscle under cord 
137 cases traced with 8 recurrences 5 8 per cent 
without transplantation of the cord le innhcli 
the internal oblique muscle is not sutured under 
the cord 162 cases traced with 4 recurrences i id 
per cent 

As m all statistics these figures are iikems 
misleading in that the earl) simple siml 
hernire are m the more favorable group while th 
late complicated and larger cas s are m the le 
satisfactorv group 
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LEAD TREATAIENl OF CANCER 

n\ II J UITM\\\ MD S\NT\ n\l{n\R\ CvL!FORVl\ 

I) t f th n p tm t f C f R b t « lx C tt c IT p t I 


W E ln\t prc<5cntecl cMdcnce m previous 
publications for tlic u c of colloichl lead 
orthophosphate rather than the mclaliic 
colloid in the treatment of cancer \\c have 
shown both from animal evperimentation ami 
from clinical cvpericncc that the phosphate is 
much less tovic to the organism as a whole than 
the colloidal metal or its other salts {1 3) 

We believe that the solutions as gcncralH cm 
plovcd arc so tovic that their use is open to ques 
tion and their keeping qualities arc such that it 
would be difficult if not impossible to bring them 
into general use Solutions of lead orlhophos 
phate keep indefinitelj at room temperature 
and apparently do not alter their toxicit) with 
age 

\s I have been using lead preparations m the 
treatment of cancer for less than two vears it is 
too early for me to evaluate the method but I 
have seen sufficient cfTect on tumors especially 
those of the breast to feel considerable cncour 
agement I do not believe it sliould at present 
take the place of the time tried methods of sur 
gery and radiation but should be reserved for 
those unfortunates who are beyond the reach of 
either It is necessary in order to obtain the 
maximum benefit to combine the roentgen ray 
or radium with the lead injections and therefore 
absolutely essential that the user be not only a 
good clinician but a radiologist as well or be in 
close cooperation with a competent radiologist 
He must be familiar with the effects of lead and 
of radiation not only on the tumor but on the 
body as a whole and must be prepared to combat 
lead as well as roentgen intoxication The ma 
jority of patients tolerate lead very well but there 
are some who are easily poisoned and present the 
most serious problem of the man\ involved in this 
method of treatment Eor the present I consider 
it advisable to hospitalize all patients undergoing, 
lead treatment It is much easier m a hospital 
to keep them under close observation and to 
perform the necessary clinical laboratory work 
It is much more difficult to control the diet at 
the home than at the hospital and the question 
of diet becomes more difficult as the treatment 
progresses Loss of appetite is practically con 
slant toward the end of treatment especially 
when radiation <5ickncss is superimposed on lead 
intoxication 


From our experience I believe that the onlv 
ihrcct contra indications to the use of the lead 
phosphate to be a severe anxmia and perhaps 
lung involvement not secondary to breast car 
emomata Several deaths have occurred in our 
clinic from liquefaction of lung nodules following 
the injection of both the metallic colloid and the 
colloidal phosphite These were metastatic from 
tumors of the liver colon and cervical glands 
On the other hand lung tumors secondary to 
breast carcinomata have regressed without un 
toward s\ mptoms I hav c injecteil the phosphate 
m several instances where the kidney function 
as shown bv the dye test was almost zero and m 
one instance was actually zero No demonstrable 
kulncv injury has been found in any instance so 
far following the use of the pho phate 

Our technique at present consists in hospital 
izing ihc patient and making a eareful examina 
tion both physical and laboralorv In addition 
to the routine examination of the urine and blood 
the kidncv function is estimated by the dye test 
and blood smears are searched for stippled cells 
which may be found in some cases of advanced 
carcinoma before lead is used The solution of 
colloidal lead phosphate is then injected mtra 
venously the amount varying with the weight of 
the patient and the size of the tumor I have not 
as yet given more than 07 milligrams of lead 
clement per pound of patient net weight The 
average dose has been So milligrams although we 
believe larger doses may be safe and perhaps more 
efficient Our experience with the metallic colloid 
lias left a great impression and w e hav e been slow 
perhaps too much so in increasing our dose 
Doctors Withers and Ranson of Denver who are 
using our preparation have given as high as i o 
milligrams at each injection and have had some 
marked regressions and disappearances of tumors 
The question of dosage is still under investigation 
and I believe that wc will be obliged to vary it 
according to the type as well as size of tumor and 
weight of patient 

Blood counts and the search of smears for 
stippled cells are made at intervals and if in our 
opinion the fall m hemoglobin has not been too 
great or there are not more than an average of 
one stippled cell per high power field the dose is 
repeated in one week These weekly doses arc 
repeated until from 300 to 500 milligrams usually 
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400 have been given R'ldiation either «diuin 
ihc roentgen n\ orbnh isbet'un \ hen t 
to ?oo milligrams have been injected bu g 
tart IS taken to prevent radiation sickne 
Rllov the general plan 1 outlined J 

ago to prevent thi (4) and in addition do not 

hesitate to fractionate the dose to an\ ? 
necesan Blood tnnsfusions ‘'“f, "''' | 
mrhedted and it has been found that the ge 
condition of the patient i a ?“'L„e of 

neccssiu of such a procedure Ih' « 
anxmia It must be unlerstood 
ce lures are ne\er ri^idlv adhered 
morlihcd as necessarj m an) indu * “ ^ , 
one should attempt the use of lead j|„s 

reading aU the artiiles pulihshed b) 
assocates and a thorough caiihill 

book- Lead Poi onine b) „ j 4 

Mmol and Rezmkof The ‘ ijdnniil 

to 0 weeks rest and the treatment! i|j„fatrs 

a total amount of from 500 to ° 
haac been giaen Too grams of ™ J 
and I quart of milk arc given ““J* „na 
neccs at) to combat sjmptoins of lead F ^ ^ ,s 
Ttom our ob ervations durm “ . 
months I believe that the use of lead i» 1 “ 
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Fi 4 Ca c Ph t r I h Jiin i i ) n m ntl 
after treatm nt a I un 


menl of cinccr holds suflicicnt pnimi «. to warrant 
thorough in\esUR'ition but the mctho<i In m)t 
been developed far enough to ^varrant us gcntnl 
use Inder the best conditions there ire nnnv 
disappoinlmenis and this is espcttalK true now 
when the mijoritv of patients on wlmm it is 
tried have reached a stage in their dista c when 
nothing even if it could produce a complete cure 
ofthecancer assuch could offer hope of recoverv 
so far as the patient him'ielf is conccrnc*! 

Two cases are presented to illustrate the effect 
of lead on cancer of the breast 1 he hrst was rc 
ported at the W ashinglon meeting of the American 
Medical Association T^) and is reported again be 
cause of the still further improvement of the lung 
metastases 

Thi patient was a woman 44)earsold whohadhada 
radical resection of the left breast 3 >carsaKO for ar 
emoma and later subcutaneou nodule were remo\cd on 

occasion Roentgenotherap) had al 0 been u ed On 
December o 1926 there \ as a 7 b> 14 centuneter tumor in 
then bt breast co\eredb> markedl> crjthematous km 
Abo\e this was an axillarj node about s centimeters in 
diameter Both supraclavicular and cervical regions con 
tamed multiple nodules The upraclav icular space on the 
left coatamed a hard tender ma s appro imatel> 4 ccnti 
meters across There were multiple subcutaneous nodules 
scattered over both the anterior and posterior thorax and 
cutaneous nodules m the re ion of the operative car ome 
of \ hich ere about to ulcerate There was cparation of 
both rctin® and a sh ht painful bul of the right ej ball 
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II a -i li ht pr iu ti c u hanJd) j ncra Both 

lu g 1 1 ! r m tticl (I i i) 

t II 1 1 tl I a 1 1 1 o ph t a J.IV n mtn nou 1 > I 1 

1 n tl n I I je li n th cou h di app ared I ut 

p ftU in all th turn r \ primvrv llin» of the 

I il 1 (urn rs urr i f II d bv r gre ion V radium 

I k n I U I V r ihi 1 1 1 t mi rnl r gion produced im 
m liii r II f f th I am an 1 ellini, ion was com 

I I t Iv I i at al ut tile mid pen d f treatment Radium 
I k cr appli It the ri ) t I r ast an I axilla and 1 ft 

u| ri II 1 ular rcgi n f llo 1 bv imme hate regre ion 
f tl turn r Th r ha I 1 cr been a reduction in 
th 2 f tl e ruht I rea t an J a compl tc di appearance 
f th ervtl ma b f r radium \ a use I The ubcutanc 
u n lulc r gr d 1 adil> alt! ou h unra hated and 
m m tl c r gi n of the car di appeared cntirelv 

The change in the lung fields is particularly 
interesting (Iig ) There was a marked m 
create in the dcnsitv and size of the tumor 
shadows although the patient was clinically 
better This was interpreted as due to an mfil 
tration and swelling of the tumor nodules — a lead 
reaction Small doses of roentgen ravs were then 
given over the thorax without producing the 
slightest general reaction By May ^ the lungs 
had shown marked improvement and there was 
regression or disappearance of the visible tumors 
The total amount of lead element used was 
602 milligrams between December 2 1926 and 

August 24 19 7 No further treatment is con 
templated unless there is recurrence The ap 
pearance of the lung fields on September i was 
such (Fig 3) that taken in conjunction with the 
disappearance of the palpable nodules one is 
mclined to report disappearance of the metastases 
as such The cutaneous subcutaneous and cer 
vical nodules have disappeared There is a flat 
syinptomless induration found on palpation in 
the left supraclavicular space The right axillarv 
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nodule is gone and a slight diffuse rubbery m 
duration is all that is left of the mammary tumor 
Vision m the tight e\e ib lost but pictures can 
be recognized \\ith the left and she is able to 
unte letters and read tairly large writing and to 
go about town without assistani.e She is gaming 
1 eight and feeh well There is no e\idence of 
chronic plumbi m 
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INTR\-ABDOMINAL TUBhRCUJOSIS 
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T uberculosis has almost as many angles 
of interest as syphilis It has its sociolo ical 
hygienic genetic occupational andpsvJio 
logical aspects in addition to its medical and urgi 
cal phases and we can not approach it from any 
of these \iewpomts vilhout considering the 
others 

The ultimate conque t of tuberculosis and sta 
tistii s gi\e us sound reason to belie\e that it will 
eventually become as rare m ciyihzed countries 
as cholera will be the triumph of the hygienist 
and epidemiologist The surgeon s aid in the treat 
ment of indiv idual cases must be rCc irded as only 
a temporary recourse an emergency measure ap 
plied m lieu of something better The physiciin 
should call upon the sutoCon for co operation only 
when the tuberculous infection is not to be reached 
by any other method and if surgical interftrence 
IS to justify Itself the postoperative treatment 
must be recognized as b> far the most onerous 
aspect of the case when the tuberculosis has pro 
gressed into certain tissues 


The results obtained m tuberculous infections 
with direct sunlight and proper hygienic conch 
tions have been most encouraging in recent >eirs 
If all patients could be g jen Ih tr atment 0 
an unlimited period of time sur-ncal treatment 
should reall> be deferred in the majonty 01 <3S« 
of intra abdominal tuberculosis Untortunate 
our patients m mo t parts f the United a 
cannot be given ideal climatic condition 
Durmt, 1924 and 19 s I s^udi d 72 

surgical tuberculosis of the various ablomm 

gans Of thi^ group 16 were cases of define 

primary abdominal infections 1 so ^ , 

be determined by examin ition In other ' 
the respiratory organs were normal a « 
parts of the body excepting the affected pa 
the end result after s rgical intervention 
cated a complete recovery 


TUBERCULOSIS OF THE PERITO'^^^^ 
Tuberculosis of the peritoneum « 
nnn in chddren and voun*’ adults Iri th 
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1 iR I Tuberculosis of the cTCum Opcriti ca i ith 
remo al of terminal ileum cTcum an<l a cindin okn 
Massi e tuberculosis of cacum uih ol tru lion an 1 
marked tuberculous enlargement of c teal Ijanpl gland 

sti,ges the disc'ise Ins no clnnctt ristic s\mp 
toms and IS therefore frequentU o\erlool.c(l until 
effusion takes place The initnl stmptoms ire 
abdominal discomfort loss of apfictitc and fre 
quent attacks of colic The presence of llusc 
s\mptoms together with amimn loss of weight 
and the tvpicalh rounded alxlomcn should irouse 
the e\aminers suspicion in the direction of tu 
berculous peritonitis \anous t\pts ire foumi 
depending apparently on the \irulencc of the m 
fcction and the mode of entrance 

The organisms may enter through the blood 
stream the intestinal walls through anv caseous 
focus which ma\ extend to the pentoneum or 
most frequently of all through the fallopian tubes 
In most instances abdominal tuberculosis is see 
ondary to an infection elsewhere but this is often 
difficult to pro\e 

Macroscopically we find minute miliary tu 
bercles on the peritoneal surfaces and in the 
omentum without anx accumulation of fiuwl or 
exudation of fibrin In other cases a quantity of 
clear or turbid fluid is present in the caMty 
Usually the amount of fluid is small but it ma\ 
be found m quantities large enough to distend the 
abdominal cavity 

In this moist form the patient loses weight and 
strength rapidly The abdomen has a character 
istic paleness and the skin is silky hen the 
abdomen is opened a thin fluid escapes Flakes 
of fibrin may escape with the fluid The fluid 
having escaped the surface of the pentoneum is 
seen to be studded with fine tubercles Some of 
the tubercles may be of considerable size Masses 
of caseous mesenteric glands may now be palpa 
ble The omentum may be greatly thickened and 



I ig lul rculo IS f thi. ilcum with tul erculous ul 
c nti i ntcnti \ ounc vn 1 ol I tul erculous proccs c in 
ll e ileum omc ith b innm ulcer ilion and otl ers ith 
1 1 1 c J u! mti e eban c \otc tbe tvpical tnns ers 
dt pt til n of the a I vneed ulceration Xutop > showed \ 
I lilt ral ca cous ulccriti c pulmonan tuberculo is \ ith 
c I n I c till erculous enteritis and ulceration also local 
i/c 1 tub r ulous I ritoniti o er the ilcum 

inliltrilcd Inthedrv virictv there is no effusion 
and tvtensivc adhesions mav form between the 
iiucsiin il colls Frcqucntlv i fxcal fistula is jires 
ent I he surroumlmg tissue is inflamed and the 
blootl vessels tlistcndcd 

TtlU R(lJ10''Is OF Till ISTI JsTISrS 
Tuberculosis is tlio most frequent cause of in 
flamnntori affections of the bowel Tuberculous 
lesions arc rarest in the duodenum becoming more 
frequent as one nears tlie ilcocxcal valve \s, to 
the mode of entrance except in the cases of chil 
dren in which the tubercle bacilli mav reach the 
lx>weJ through the digestive tract the bacilli pass 



Fig 3 Tubcrcjlosis of the spleen The spleen is en 
larg^ the capsule hbrous and thickened There are dis 
semmated nuliar> tubercles throughout the parenchAma 
\ th occasional a'ojlutination bet een tubercles Xutopsj 
sho ed a generalized miliary tuberculo is m\ol\in" the 
splc n li cr omentum mesenterj small intestines and 
lungs There was also a right psoas abscess with early 
necrosis of adjacent vertebral bodies 
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The »)cers ire !rre„ularl 3 dislnbured but are 
usualK in the region of the ileum (Fi s i and ) 
\cute tuberculous in/lammition of the ileocolic 
glinds f ften simulates appendicitis 


through the st< mach ind lo(lp.e on the inlesumi 
ntucosi either in the Kmph nodules rr elsewhere 
I here intlamnntion is followed b\ ulccntion of 
the mutf »a and submucosi The girdle ulcer fol 
lows Ihe inllammatorv process miv extend 
through the muscuhr Cjit and i perfomtion re 
suit but the inlHmmatorx thickening of the 
s rous ccal usualU prevents i rupture Adhc 
sions l surreundmg parts are common I he 
surgicil importan e of ulcerative tuberculosi in 
v\ hich cxtensiv e ulceration has been present lies 
in the fact that healing is followetl b\ scar con 
tract! n Intcstinil obstruction mav result and 
IS treated in the regular manner The tuberculous 
condition is unrecognized until symptoms of ob 
struction present themselves 
Durifio the operative procedure the entire m 
testinal tract is svstematicall> examineil b\ be 
ginning mth (he cxcum and tracing its course 
and following the small bowel down from the 
jejunum The bowel must be handled with cx 
treme gentleness and care Shock must be mini 
mized R ugh handling of the Iwwel maj result 
m an active inflammatory reaction 


TlBERCULOSIs OF OTHER OrC\N!> 

4\D CL IMIS 

Tuberculosis of the stomach wall or the etist 
once of tuberculous ulcers of the stomach i w® 
pirativcly rare although with the swalloiMH o 


tuberculous sputum one would expect the 


oppr site The tuberculous ulcers that are fc 
are probablv pnmanlv ordinarv gastric ulcers ai 
fected b\ theorginisms , 

Tuberculosis of the gall bladder is , 

rare and simulates gall bladder diseas in 
Tuberculosis of the liver is not uncommon 
js s Idom extensive and for the 
sists of minute tubercles scarcelv vi ible 


always s condary , 

It I doubtful if tuberculosis of the sp «» 


primary Frequently however thespe 

involvetl alotto with other organs (Fi j' i 
Involvement of the cervical bronc * 
mesenteric Ivmph glands is comm^ ,,.^0 
most frequently during childhood 
zation of milk during recent "f jone 

hygienic in pection of school children ^ 
much toyvard eliminating this infection 
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enteric ghnds ire infected h\ the Incilli which 
piss through the bowel will (I ig 4) 

1 uberculosis of the uterus most frequentK fol 
lows 1 tuberculous infection of the tubes Ihc 
diseise occurs in the form of noduhr or diffuse 
mtiltration which rc<;ol\cs itself into ulccntion or 
necrosis of the mucous niembrine ind submucosi 
The entire organ mi\ be co\crcd bv necrotic ind 
caseous deposits 

TUniRCLLOSIS OF THl FVLIOIIW TLIUS 

In the female genital tract the fallopian tul>c 
is the area most frequenth infected b\ the lu 
1 ercle bacillus The fallopian tube is usualK the 
pnmarj seat of the diseise and a large majorit\ 
of cases of general abdominal tuberculosis ind 
tuberculous peritonitis is <lut to an extension of 
the infection from this jioint 
The susccptibilitx of the fallopian lubes to this 
form of infection is explained on the ground that 
the mucosa offers a fertile bed the result I sup 
pose of the circulatorv changes occurring it men 
struation This probabh accounts for the fact 
that the infection takes place often between the 
periods of pubert> and the menopause or mother 
words during the acti\e sexual life 
As a result of improecd methods of diagnosis 
an increasing number of cases of tuberculosis of 
the oviduct are being reported as prmnrx 
In m\ senes of casts there arc ^ in which the 
onduct IS the onh site of tuberculosis I think 
much caution should be txcrtised in pronouncing 
the condition pnmarx onl\ after the most me 
ticulous examination is such a diagnosis war 
ranted 

The pathologists inform us that the mucosa is 
the first portion of the tube to be attacked the 
infection then spreading until all coats arc af 
fected Tubercles art present on the jicntoncal 
surface of the tube in only about 50 per cent of 
the cases But the flare of the fimbriated end of 
the tube glistening and moist is quite chanettr 
istic The tube max be normal m si/e orgrcatlx 
enlarged Caseous material is often seen and m 
advanced cases the pentoneal surface is coated 
with a yellowish grav cheesy material Certain 
types of tuberculous salpingitis resemble chroni 
cally infected tubes and cannot be distinguished 
from pyogenic infections Ltucorrhcca is present 
m 75 per cent of the cases 

Ihe macroscopic diagnosis of tuberculous sal 
pingitis IS entirely mis eading The tubal tubercu 
jous involvement is most frequently discovered by 
histological examination The uncertainty of an 
accurate macroscopic examination accounts for 
the divergent opinion regarding its frequency 


Statistics which place the incidence of genital 
tuberculosis at from i to 12 per cent arc unre 
habit because there is no evidence that a routine 
histological examination has been made The 
Iniversitv of lennsvlvama has found that in 
their scries of cases 7 per cent of all inflamed 
fallo|)iin tubes arc tuberculous 

I)urin„ 10 ? ami 19 4 215 cas s of salpingitis 
were operated on at St M ir\ s Ilospit il Of this 
number S , jierccnt were reported as tuberculous 
Ml opcrilivt m itcrial at our hospital is subjected 
to histologic il examination 

V destnjition of the characteristic svmploms 
of tubcnulous saljungilis 15 quite imjiossible In 
Ihc t irlitr sla„c of the dis ase recurrent attacks 
ot pain ind tenilcrncss with some degree of men 
stru il ilisturlianec mav be present Ilevationof 
temperature is common When it is remembered 
tint the abdominal ostium is usuallv open and 
the tube patent ii is understandable how obscure 
eirlv svmploms miv be \s the dis asc pro 
gressts ulhesions mav obstruct the lumen of the 
tube and the lube mav become adherent to the 
blidiler with resultant urinarv svmploms Sec 
ondarv an emia is jircsent in the majoritv of cases 
with resultant menstrual iliffcrcnces fhesesvmp 
toms are likewise characteristic of pulmonarv tu 
berculosis Ihe svmptoms resemble mv pelvic 
inllammatorv condition in its varied degrees with 
the exception that in tuberculous infections the 
acute svmptoms arc vaguelv marked while the 
constitutional svmptoms are often very pro 
nounced Stenhiv is frequent and m m\ senes 
90 per cent of the patients were apparcntlv 
stcnic 

Ihc operative mortalitv m properly selected 
cases of tuberculosis of the tube is no greater than 
ih It of other tubal infections W e must consider 
however that the condition is usually secondary 
to tuberculosis elsewhere and this of necessity 
makes the nsk greater and the choice of anis 
thetic more important 

Opcrati c treatment Excision of the diseased 
parts ii> the necessary operativ e procedure In mv 
opinion conservative measures rather than radi 
cal ont-s get desired results In other words if 
the tubes alone arc involved macroscopically a 
pan hvsterectomy is not indicated but the tubes 
should in all cases be excised out of the cornu of 
the uterus The ovary is rareh attacked by the 
tuberculous process A pen oophoritis may be 
present but it is usually an inflammatory exten 
sion U degeneration is not present the ovaries 
should not be removed The condition here is 
similar to that m the male in which the epi 
didymis is infected frequently and the lestic e 
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rareh If the infection is unilateril both tubes 
should be removed since repeated histological 
examinations have proved that this is the safer 
procedure 

The general operative technique of pelvic sur 
gerv IS followed If a mixed infection i suspected 
the abdomen should be drained ^nal\zing the 
operative results of oo cases at Johns Hopkins 
Greenberg reports that of 104 cases in which 
drainage was used fical hstulai followed m 18 
while in 06 in which drainage was not used no 
fistuli followed As it is impossibfe to eradicate 
the process entirelv bv excision continued minute 
detailed attention to the general health of the 
patient is necessarv 

The questnn of whether to dram or not is 
determined soJelv bv the nature of the infection 
encountered If the infection is mixed drainage 
IS indicated if it is exclusueh tuberculous no 
drain igc is used 

^fter the patient leaves the surgeon s care the 
real hght begins It is almost needless to sav that 
the personalitv and economic status of the pa 
tient are all important factors \ great manv v ic 
tims of tuberculous infection are saved m spite of 
themselves During m> connection with public 
clinics I saw numbers of patients who after be 
ing treated surgicallv for tuberculous infections 
of the abdomen if left to themselves or to casual 


medical care would return to the nmt tinkn 
able surroundings and die a httle sooner tlj 
othenvise I have seen patients too 1 nonntU 
stubborn to go to public sanitariums coiTpe 
bj the phjsician to spend their dijs evposeJto 
the sun and air perhaps m some squalid court 
>ard screened against flies given the proper diet 
and kept from premature exertion while incredj 
lous re’ativ es sneered at the fussiness of the doc 
tors social workers andvasitin nurses Butsmet 
tuberculosis is a far more dan^^erous disease from 
a public health viewpoint than ieprosv there 
sponsibility of the phj sician in re ard to it iru 
never be limited bj the personal notions of 11 
victims 

SUilUARY 

HTien tuberculosis involves organs of theafc V 
men and the general condition of the patient i 
sulTicientl) good surgical interference is indi 
cated It IS important first to determine whether 
the patient has the vital reserves which wall male 
the operation beneficial and then to perfonn the 
operation with due respect for the generali) we 
en^ phv sique I refer to the careful imminaa 
of shock the delicate handling of tissues andl e 
judicial selection of an anjestheticand its mode of 
application The postoperative care whichbvoo 
means ends with the pnmarv healin proce 
of the utmost importance 
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I N recent \ears the oj>crati\c remoNil of the 
s\Tio\ial membrane to relie\t Mrious afftc 
tions of the knee joint is bccomin" more ami 
more recognized as a \aluablc procciliirc \I 
though the writers ‘^crics of cases is not large 
, cases of the complete operation a suflicicnl 
length of time has elapsed to form conclusion as 
to its \aluc It IS bclic\cd tint s\no\cctom\ in 
the properh selected case is a procc<lure of great 
merit and has been the onl\ method of obt lining 
relief for those patients ojicratcd upon It is al o 
the writers belief inasmuch as a practicalK 
normal range of motion has been obtained in ill 
excepting i case in which the infectious nature of 
the disease was not quiescent that the indication 
max be broadened to include that class of ca«cs 
in which there is painful and limited motion 
following trauma with recurring sxnoxilis of not 
clearls understood ctiologx It is the purpose of 
this paper to discuss the indications for sxnoxcc 
tom\ and the rational of treatment 
B\ sjnoxcctomx we mean the excision of the 
sxnoxial membrane as the principal scat of the 
local pathological change StrictK peaking the 
term s\ no\ eciomx means the complete o{>craiion 
1 e the removal of all the svnoxial membrane 
which of course include that of the quadriceps 
pouch the infrapatellar fat pads and the semi 
lunar cartilages However I do not wish to limit 
the discu Sion to the complete operation as there 
are certain tvpes of cases m which all of ihi> is 
not necessarv or advisable and will therefore in 
elude in this paper a discussion of those conditions 
in which onlv a partial svnovectomj is advisable 
The clas lilcalion of arthritis adopted here 
while not atisfactorv is I believe the best vve 
have I shall not attempt to go into the ctiologx 
luore than is necessarj to determine the mdica 
tions for svnoveclomv 

Svnoveclomv is not new \lthough it had long 
been emplojed in the treatment of tubcrculohis 
there is onlv an isolated report here and there of 
the o-called arthritis cases Goldthvvait 
w m 1900 was probably the first in this coun 
trv to remove the thickened sjnovial membrane 
in several knees with a constant excess of fluid 
pain and grating on movement Murphv ( ) 
•a 1916 reported cases of s\ nov eclomv in \ dlous 
arthritis 

More than a passing interest however was not 
aroused until in 19 2 when Swett (5) read his 


paper a I the American Orthopedic \ssocntion nn 
Nvnovcctomv in Chronic Infectious \rthritiv 
Although it Is not the rule micro organi ms hv\(. 
frcqiientiv liecn found in the stained svn)\ni 
membrane removed at operation an<l obtainc I 
in culture from the sv novi il exudate The aeuii l\ 
painful swollen and tender joint with lo i 
licat ami elevation of Iiodv temperature leave i 
doubt as to the infectious nature of the pruct 
Within the loinl but it 1 the exception rather th in 
the rule that po itivc culture arc obtained even 
though the a pirate 1 tluid i» cloudv and tlu 
sediment slum a I irgc number of pus ctlli. Ne 
laboratorv mcthorl» as suggested bv llurbank ure 
quite hkclv lo demonstrate the presence )f the 
ofTending organisms in a far greater number f 
cases Sv ett reasoned theref ’re that these or 
ganismsare capable of continuing the activitv of 
the proce within the lomt \ well as causing 
meta ta«es into other and prevnu Iv uninvoKc 1 
joints am! that there 1 a much logic m their 
removal as there t m the elimination ot the 
original portal of entrv In other w irds the in 
fected svnovial membrane 1 it ell a ource of 
infection and remain «o even after all ether 
foci have been removed He ai 0 believe that a 
prompt restoration of function stimulates Ijcal 
mctaboli m which Pemberton has found to be 
fairlv constant as a suboxidation proce v hich 
prolongs the arthritis 

IJcforc wc proceed to a discussion of the sclcc 
tion of a diseased joint suitable for svnovectomv 
It will be ncccssarv toreviev bneflv theanatjmv 
and the changes present in arthriti It is ap 
parent that the better we understand the reactions 
of svnovial membrane to injurv and toxin the 
fewer mistakes we shall make in selecting our 
cases for sxnoxectomv 

The svnoxaal membrane lines the deep surface 
of the ligamentous structures of the lateral and 
anterior parts of the joint It is reflected over the 
semilunar cartilages the infrapatellar fat pads 
and the crucial ligaments on the anterior and lat 
eral aspects It does not completch invest the 
posterior surface of the posterior ligament In the 
anterior part of the joint it is prolonged proxunal 
1\ bevond the articular surface of the femur in 
the form of a pouch under the cover of the quad 
riceps tendon The suberureus muscle is in 
serted into the wall of this pouch and its function 
IS important as it prevents pinchmg and injur> to 
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the s\ no% lal mcmljranc on extension of the knee 
The s\nu\nl membr'ine al o invests the semi 
lunar cartila<'es and a pouch like diverticuli^ 
IS prolonoCd iioslcriorlv and distallv along the 
tendon of the pophteu which it partiallv en 
sheathes thus forming a posterior compartment 
connected \ ilh the anterior chamber b> narrow 
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web Fibers of the Rttslro?"™'”, “.'.'li' 
;<1 to the po tenor cip ule thus as m 
he skeh ami pres entm- the pt”'*" , 

Vial membrane when the kne i [jfulji 

le infrapatellar fat pad squires ^ 
lion because of its frequent hv-p P 
:qucnt internal derangement 
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The pad is c\lris\no\nl hut intracapsulhr ind 
IS phccd under tlie <lt.cp surface of the patclhr 
tendon and fills up the inter\al between thi 
patella femur and tibia adapting itself to llit 
\anous forms which this recess adopts m the 
dilTercnt movements of the joint I he svnovial 
membrane separates it from the interior 0/ the 
joint and from its surface a b ind of this mcnibrant 
extends to the intercondvloid notch where it is 
attached This band is termed the ligamcnluni 
mucosum and its lateral prolongations in iricil 
into the capsule arc the alar ligaments Iht l 
are not ligaments in the ordmarj sense of the 
word butaremerclv folds of sj novial membrane 
Contraction of the suberureus muscle Iran mim 1 
through the capsule and alar ligaments 1 believed 
to puli the fat pad up out of danger on evten ion 
of the knee Thus it ma) be seen that an iimkr 
developed quadriceps muscle mav result rcptatt<l 
Iv ininjurj to the svnovial membrane on motion »f 
the joint e ma> sav in passing that phv loilur 
apv directed toward increasing the muscle tone 
and the dc\ eloping of this muscle is import ini 
m the treatment of knee joint di ea e ami in 
postoperative cases "Massage direi-ilv ovtr tlit 
capsule and sj nov lal membrane is con t r t imlu ated 
as it leads to still further irritation congesinin 
swelling and so forth 

Sjmovial membrane which has been tr lumati/td 
becomes congested and swollen and there mav 
be small extravasations of blood witli cvudati >n 
of a thin vellowish HukI containing small tloecuh 
of fibrin The reactions to injur> and infection 
are ver> similar and are manifested clinicallv as 
sjnovaiis or thickening of the svnovial membrane 
and joint capsule In more severe cases the 
exudate becomes more abundanllv tibnnows and 
the sjnovial membrane is thickened swollen 
thrown into folds with villous jiroicclions and 
infiltrated with inflammatory prodiicis In the 
chrome inflammations pannus like growths mav 
extend over the articular surfaces from the pc 
riphery and there may be hv aline or fattv dc 
generative changes or tlie deposition of cartilage 
or bone within the synovial membrane Static 
defects may cause relaxed lateral ligaments with 
a less stabile joint and therefore increase sus 
ceptibility to injuries and toxins 

I shall not attempt to go into the causes of 
chrome arthritis \\hen we speak of chrome 
arthritis it is important to specifv which partic 
ular ty-pe we have reference to as there appear 
to be at least 3 distinct types each having a 
different cause Data on procedures such as the 
removal of foci of infection are of no value unless 
the particular type of arthritis under considcra 


turn 15 . specified I or example if we were removing 
foci f infection m those types of arthritis probab 
Iv i ui ed bv trauma or strains our results would 
nitunllv not be encouraging and in reporting 
our fulurc wc vvould condemn the procedure is 
hivin^ no value in the treatment of chronic 
irlhniis i/i general w/idc there is no question as 
i » Its V line in the treatment of the infectious 
tvjH. Similarlv all tvpcs of arthritis are not 
uiomp lined bv marked changes in the synovial 
menibriiK and it is irrational to expect favorable 
re uh from svnovcctomv in all such joints 
\ di t Hir e on svnoveetomv m chronic arthritis 
lb therelirc of no value unless we are able to 
reio^ni/t tlie ivpe for which wc are proposing 
svno\ni>mv Ihis 1 not vh avs casiiv deter 
minc<l I ihere arc mixed types which can not be 
ueur Uelv il issilied 

It I'y unf irtunatc that there is no commonlv 
utipted elassiht ition or nomenclature There 
ire or have bicn at least 14 different clas&ifica 
mn < uh hiving Its own adherents Until there 
1 agreement as to etiologv there will continue to 
lie different elassiheations thus causing the ut 
111 > i eonlu ion It is necessary to be familiar 
null fhc (Uffcrcnl chssihcations if uc arc to 
iiutrprei rep iris intelli^cnllv Forcximple when 
I Iv bjK lbs of Tyjic I he has reference to the 
infeetnus or itro])hic tvpc while Fi&her in 
bpc iking of Ivpc I refers to the hvpertrophic 
IV pc Iht imporianee of a standardized classifi 
cition li. tlicretore apparent 

In this ountry probably the moat commonly 
aeetpled el issifieaiion is that which recognizes 
t diilinet ivpts the infectious the atrophic or 
rheum itoid ind the hypertrophic or osteoar 
ihnlie \\ e shall not enter into a discussion of the 
etiologv of the ihfferent types of arthritis Suffice 
It to si\ that the infectious tvpe is clearly caused 
bv the spread or the absorption from some source 
of infection There may or may not be an actual 
invasion of the joint structures 

The tv idencc is not conclusiv c that the atrophic 
and the hv’jiertrophic types are infectious in 
origin The rationale of sy nov ectomy is either the 
rem nal of the focus of infection within the joint 
Itself or the removal of the sources of mechanical 
irritation For the present our indications must 
therefore be confined to the infectious type or 
to any type m which large synovial fringes or 
cartilaginous bodies are aggravating the in 
flamraation by forming obstacles to motion 

INDICVTIONS lOR SXNOVECTOilV 

Careful selection of cases is necessary The 
disease must be localized m one or a few joints 
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and the disease must be quiescent The object 
of s>no\ectom> as mother forms of treatment is 
first to relieve the patient from pain and 
second to restore the maximum degree of func 
tion Although a focus of infection may be re 
moved bj svnovectomv and sj mptoms in other 
joints ma> be relieved thercbv I believe tliat 
further work and observation of cases are ncces 
sarj before we arc justified m doing a s>no\ecto 
my merelv to remove a focus of infection for the 
benefit which may accrue to other joints Con 
servative treatment demands at least for the 
present that the operation be confined to the 
removal of chromcallv infected sjnovia for the 
benefit of that particular joint to those cases m 
which the svnovial changes are of sufficient decree 
to cause an actual impairment of motion or 
to casts in which motion causes further irnta 
lion congestion or proliferation of the sj no lal 
membrane or fat pad Of course beforesjnovcc 
tomv IS resorted to the commonlv recognized 
foci of infection should have been investigated 
and treated and physiotherapeutic measures 
must have proved ineffective 

If inflammation is still acute extensive dis cc 
tion may result in such a degree of reaction of 
tissues as to produce an extensive scar formation 
which will limit motion It is difiicult clinically to 
determine quiescence and errors m judgment 
are apt to occur It was common experience m 
the infected war wounds that even after healing 
of a wound had existed for months extensive 
traumatism of the previously infected tissues 
resulted in an acute Hare up of a dormant in 
fection The follow mg case is illustrativ e 

CTg9> fomldhmtcf 
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lo It mpe aturcst Ilcl ted O mo th after pr 
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t ed t wo k t rao th after perat on with prart. 

no p i ndwtha de r of m tio bet joii 
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AlthoUj,h at the time of operation considera’'e 
roughening of the articular surfaces was noted 
the resulting decrease in motion is not attnbued 
to the destruction of joint cartila e There wi 
local heat before operation which became de- 
cidedly more pronounced after operation mti 
considerable pam on active and passive motion 
This type of case althou h relieved from pam 
would seem to indicate from the microscopic 
appearance of the synovia that a lessened ran t 
of motion may be expected 

It IS also to be remembered that cases of a ioff 
grade s> nov la! tuberculosis may not be 
clinically and may be of lone standin If there 
IS any question as to the accuracy of dia nosi 
excision of a piece of synovia forlaloralory cii 
nosis IS essential Fifcure 1 the rcent eno'rs 
ofapaiient 6yearsold whohadonl) amt t 
atcly painful and stiff knee of 8 years tfitratio 
Although the rcentgeno^jram showed no w 
atrophy and there was no apparent d struitw 
of the articulating cartila e the micro cop 
examination of a piece of synovia remove 
diagnosis revealed tuberculosis 

btemdler (4) emphasizes the important p 
that It IS difficult to judge the de ree ot cartn^^ 
destruction and m the event j 

erosion of cartilage with pannu 1 

certain latitude of action should be 
the operator and the indicapon 0 
synovectomy should be chaOcCd to u 
stabilization , ■, j 

Tranmalic cases Extravasations 
the synovia! membrane as a result j 

set up an mflammatorv reaction ^ 

small mononuclear and perivascular ^ 

practically identical to that caused i ^ 35 
faprains of lateral ligaments repeate 
of the semilunar cartilages loo^® ibf 

tog«l fat pads ah.ch 
articulating surface may cuusl y 
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damage to the sjnovn resulting m disability 
even after tlie original offending factor has been 
remo\cd The anterior aspect of the knee is 
'5ensiti\e, and extension of the knee is painful and 
limited 

Under this heading ma} be mentioned h>pcr 
trophied infrapatellar fat pads Through trauma 
or from the absorption of toxins the fat pads 
become swollen On full extension of the knee 
the enlarged fat pad becomes pinched bclx\ccn the 
articulating surfaces As a result of this mcchani 
cal irritation it becomes still furtlier swollen and 
congested and therefore still more likeh to be 
pinched The patient complains of pain at tlie 
infrapatellar region on extension of the knee 
and there is tenderness on each side of the 
patellar tendon Because of the pain an carlv 
atrophy of the quadriceps muscle dc\ clops and 
the fat pad is not protected b> tlic action of this 
muscle from injury Thus a vicious circle follows 
The treatment of tins condition is not fi-xation— 
as this causes a further alrophj of tlie quadriceps 
—but measures to prevent complete extension of 
the knee b> means of suitable apparatus If 
after a reasonable length of time recover) docs 
not follow it IS conservative treatment to remove 
the offending fat pad before irreparable damage 
to the sjnovial membrane results This ma) be 
done through lateral incisions 

The wriltr has not found the Jones knee cage 
brace a satisfactor) apparatus to check move 
ment of the knee short of complete extension 
Evenver) tight strapping both above and below 
the knee docs not prevent it from slipping down 
ward so that the hinge is not opposite the axis of 
motion in the joint The tight bands also cause 
swelling about the knee and leg through passive 
congestion and the pressure of the straps over 
the quadriceps causes an atrophy of this muscle 
I atients also object to a brace extending to the 
sole Figures 3 4 and 5 show a brace which has 
proved to be very satisfactory m checking com 
plete extension of the knee It remains in place 
and is comfortable to the patient Tight lacing 
lb not necessary 

Chronic tnjlanwialion There is a second group 
of cases m which the bone changes may be slight 
or absent The synovial hypertrophy becomes 
extreme forming pedunculated grow ths This is 
commonly called villous arthritis The synovial 
membrane is markedly hypertrophied and is 
thrown into folds or villi thus giving the surface 
a velvety appearance Clinically this type of 
joint shows more or less swelling with increase 
in fluid thickened capsule andadoughx consist 
ency There is marked grating or joint crepitus 
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Tlie villi project themselves between the articu 
lar margins and are thus subject to repeated 
traumata 1 his villous hypertrophy is not nearly 
so prominent a feature in the hvpertrophic ar 
thntis as in the atrophic and infectious arthritis 
Its effect IS to cau«e mechanical obstacles to free 
motion which of course must aggravate the exist 
mg inflammation A vicious circle again dev elops 
and the benefit of removal is evadent In this 
type of case cxci ion of the entire synovial mem 
branc is indicated and if the semilunar cartilages 
arc thin or frayed out these abo should be 
cxci'vd It IS just a question of degenerative 
changes from this condition to that of the next 
group or osteochondromatosis 

Figure 0 IS the reentgenogram of a man aged 
46 years who for the last 6 years complained of 
pain and stiffness in the right knee Ihere was 
an extreme doughy swelling about tlie knee and 
verv marked grating on movement There was 
only 40 degrees motion between :io and 150 
degrees Iherc was no acute tenderness For 
almost tlic entu-c past year he was able to work 
only at a sitting job The reentgenogram shows 
but little bone change He returned to work at a 
standing and w alking job in an automobile factory 
7 weeks after operation with 60 degrees motion 
and has been working steadily ever since At 
prcbcnt he has 90 degrees motion between 90 and 
180 degrees 

OsUoc/iondrofnalosis In osteochondromatosis 
there are numerous cartilaginous bodies of various 
sizes within the joint They have their origin m 
the synovial membrane Ihev may be free or 
attached by a pedicle or may be completely 
hidden from view buried within the thickened 
synovial membrane It is therefore impossible to 
remove all of tliesc bodies without removing the 
synovial membrane Even if this were possible 
it IS likely tliat others would form to give trouble 
later 

Hypertrophic arthritis Loose bodies in the joint 
may form from fractured nodules generally from 
the femoral and patellar surfaces These are 
commonly called joint mice Since their origin 
IS not from the sy nov lal membrane sy nov ectomy 
IS not indicated unless secondary sy novial changes 
as a result of the repeated traumata caused by 
these joint mice arc sufficient to gu e trouble e\ en 
after they have been removed 

Synovectomy should not be recommended as a 
procedure to increase the range of motion when 
the patient s chief complamt is stiffness and not 
disability because of pam However the removal 
of the source of irritation and infection is expected 
to result in a greater range of motion Complete 
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rcmo\al of the sjno\ial membrane is bound to 
result in i more or less scar formation which ma> 
limit motion 1 ut if the di ease is mainlj con 
fined to the sjno\ia \ ithout markc I dt5,truclion 
of cartilage an increased range of motion ma> lie 
c\pccleii It is not safe to promise the patient a 
greater range of motion because of the diilicuU\ 
in determining quiesecnce or the degree < f car 
tilage destruction as mentioned 1 efore S\ ett 
however advises the operation in joints in hith 
the process is still active 

bjnovial membrane regenerates after s\no\ec 
tom> The caperimcntal Work b\ Ke\ (3)5)1 vvel 
that new sjnovial membrane is formed b\ meta 
plasia of underlying connective tissue Hi ob 
scrvations have been conhrmed bv Wokott (6) 
vvho m addition has demonstrated the regenera 
tion of the infrapatellar fat pad 

DESCRIPTION OF THE OPERVTIOM 

A lon'^itudinal incision is made over the anterior 
surface of the knee dirccllv in front of the patella 
Jhe incision extend upward and is carried 
throUc^h the quadriceps tendon and downward 
through the patellar ten Jon The patella is 
pht or sawed throuc,h vcrticalh just medial t 
the middle line and the two halves arc relracitd 
widely gi'ing a very complete exposure of the 
joint It lb best to do the operation unJer t 
lourniqueltc as the chronicallv inllamcd ti sues 
bleed freely andhxmorrhagei diflicult tocontr 1 
It IS also advisable to prevent bleeding as much 
as possible so as to minimize frequent sponp.in<» 
which nny injure the delicate articulitmg cir 
lilage Sponging is best done by soft pledget of 
cotton 

The entire sv novial membrane is then carcfulh 
dissected awav dow n to the joint capsule and the 
infnpatcllir fat pad removed as well If the 
cartilages are damaged these are also remove I 

Before clcsing the wound the tourmiuetle 
hould be remov c 1 and the greatest care taken to 
control hamorrhigc If blood is left in the joint 
It organize and forms adhesions which will j re 


vent free motion and cause pain and mav cause 
a destruction of the articulating cartihj^c The 
woun 1 1 carcfulh closed m lavcrs It is not nec 
c arc to pi uturcs throu h the patella In 
Urnipte 1 clir mic uturcs through its thick and 
tf u h I criostcum 1 sulTicicnt 
1 ir the fir t 4 davs the joint is kept at re t 
mamh to prevent intra articular bleeding which 
forms a llicsi n V Thomas splint which has 
been pr vi Ic ! v ith a bin e at the knee joint is 
applied with mvicratc traction tctive motion 
1 m 1 tc I upon gradualH increasing m ran c 
from dav to da\ It is important that complete 
extensicn lie at all times pos iblc If motion is 
pu he 1 1 1 rtpiilv this may be lost as it 1 
cx ler t dex the knee than extend it After 
Weeks cruiche arc allowel with light weight 
1 tarin« Much more rapid progress is made 
when the patient i up ami can force flexion bv 
pla m Jus foot on the floor I Jo not believe 
that pi bi e moti n is of much assi tance but 
exrlv mas age the quairiccps mus le hastens 
rceovcrv It au of the atrophy which follow 
opening the joint Too vigorous treatment docs 
harm a it lea Is to irritation muscle spasm and 
a lo s m the gam of motion Forcible manipula 
tion un kr a general anT thetic should not be 
neee arv an I one should be extremely cautious 
in It use ( cnile manipulation may be permis 
sibk ifier the en 1 f \ etks but the joint 
shoul J be put throu h its ran^c of motion only 
c nee ( real e ire must be used to avoid causin" 
anv active inilammation as the inflammatory 
prolu ts are likelv to result in stiJl more exten ivc 
fornuli nofalhesions A a rule crutches may 
b di ear led at the end of the fifth week 
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Ih J W Gl \1 \ G1 \M 

E XAMPLrS of '\\>norm'vl position of the 
abdomiml \isccn. ha\c been reported it 
Mnous times b> surgeons ind inatomists 
but onl> htcK has their importance been ade 
quatcK appreciated 

A failure of the third stage of rotation of the 
mid gut loop in iihich the ascending colon and 
caecum normallj lose their primituc mesentery, 
and b> the proccs*^ of 7>gosis become fi\cd to the 
postenor nail of the right loin and iliac fossa is 
b\ no means uncommon and \arics m degree 
from an undul> mobile excum to a floating 
cxcum and ascending colon nluch retain their 
primitive mescntcr> a subject which has rcccnlK 
been full} treated b\ Waugh (4) 

A ease of this kind I rcccntl} came across m the 
course of an exploratory laparotomv on a man of 
76 suspected to have a growth of the ascending 
colon A cjccum and ascending colon with a 
complete mesenterv were readil> brought out on 
the surface and the supposed growth proved to 
be a mobile kidncj His s> mptoms of discomfort 
m this situation were onl> of 3 months duration 
and It appeared probable were due to the kidnev 
having recentlv become mobile owing to loss of 
fat An interesting feature was that the mobile 
ca:cum and ascending colon had never caused 
him trouble m the course of a long and active life 
The case here reported is one of failure of the 
second stage of rotation It is the first of its kind 
that I have come across or at an> rate recognized 
and as the condition is decidedlj rare and also 
somewhat puzzling when found it appears worth 
recording m some detail 

Mrs A Is aged 57 jear the motlicr of four children 
was sent to me with the foWowin" hi tory Tor many 
years she had suffered from epigastric pain shortly after 
meal and a feeling fullnes and flatulence svhich were 
relieved by the belching of wind or bj the removal of her 
corsets During the past 6 weeks her s>Tnptoms had 
become greatly aggravated vomiting lad supervened 
and she was practically unable to keep down any foo I 
It appeared to me to be a case of cliol cystitis (v hich 
opinion I sub equentlj heard from her doctor was also hi 
own) and I advised operation regard ng which she was at 
first most aver e However 1 er symptoms became so 
distressing that she urged that the operation be performed 
earlier than had been fixed and I was informed that the 
ni^ht preceding the operation the belching of wind was 
incessant 

Laparotomy by a right upper paramedian mci ion 
disclosed a normal appearing stomach and first stage of 
the duodenum The gall bladder contained no stones but 
as there were some yellow streaks of hpoid material in its 


lies CvRmrr walis 

wall and a kpo it of fat at the mck it wa r moved willi 
out anv dillicuUy A mibil cecum with a comnict 
mcvcntcry was brought up into the wjund The il um 
vnt red it on the 1 ft idi normally and the appendix 
showing n> cvilcncc of di ca c was returned into tli 
abdomen It was then noticed lint a large amount of 
mail int tine lav to the n ht of the caxum and a c nding 
ion and vvl cn the c wen. traced up it was found that in 
the right li)T ochon Inum there vas a cric of U Inp i 
loops plast r d on to the po tenor abdominal w all 7 hi > 
were kinked moltratcly dilated and fixed to eacli other b\ 
membranous a Ihcsion The 1 and pas cd below the 
transv rMi eel n fail d to fin 1 the duo imojejunal flexure 
in the normal situation An allcmpt was then mad to 
unrav I tic alov m ntioncd adherent coil wh n it was 
foun I that th y ompn e 1 the ccon 1 and third stage of 
the duodenum an 1 pa d in en d ly into the jejunum 
rill condition sloi n m the diagram was verified ly a 
limit d examination po tmortem Th up nor me cn 
lenc artery di i not cro s the duo Icnura hut ran dow n t > 
the n ht of the eTcum and a cending colon \s it then 
Iiccamc appar nt tint her ymptoms \ re m all prol 
ability due to a form of chronic duodenal ilcu an attempt 
wa made to reh v tin by ana tomo mg the fir t free 
portion of j junum to vlnt corre pond d to the ccond 
stage of the duodenum and it appeared tint tin had I cen 
done without cau m any kmkini. However r gurgitant 
vomiting f II wed the op ration pcrsi tin in pile of 
wa lung out the stomach so that it became nccc arv to 
r open the abilomcn z clays later \lthou„h the efferent 
limb was kinked at the site of anastomo 1 and the drainage 
of the bop 1 as not cflicient tlicv w r only moderately 
dilate 1 and the stomach not at all but there was great 
<li t ntion of the wl k of the remamd r of the small 
ml Stine wl ich appeared to be m a condition of paralytic 
il u \ J juno tomy vas performed but the pati nts 
syroitom w re not reh vcel and she succumbed on the 
following, day 

The great distention of the distal small in 
tcstinc "suggests that a partial torsion maj have 
occurred as m the condition described b> Dott 
(2) as mal rotation but m the limited examina 
tion permitted postmortem this could not be 
determined and in the course of an operation 
such complicated conditions are often difficult to 
determine with accurac> As regards the original 
operation of jejunoduodenostom} an anterior 
gastrojejunostomy would have been far pref 
erablc and might have been attended with a 
different result It is for this reason that m 
obscure abdominal conditions in which no \er> 
definite cause is found when the abdomen is 
opened their possible presence should be borne m 
mind and the most appropriate method of dealing 
wnth them carefully thought out 

A reference to the diagram shows two U 
shaped coils In the angle between the descend 
mg limb of the first and the pylonc portion of the 
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rcmo\al cf the s>no\nl membrane is bound to 
result in a more ( r !e s car formation which ma> 
limit motion but if the di ease is munlj con 
fined to the s\novia without marked destruction 
of cartilage an increased range of motu n ma\ be 
expected It i not afe t )[ romi c the patient a 
greater range of woltun because of the difliculta 
in determining quiescence or the degree of car 
tilagc dcslruriion as mentioned before Swell 
liowexcr adxiscs the operation in joints in which 
the process is still acti\e 

Sjnoxial membrane regenerates after sjnoxec 
tom> T he experimental work b\ Ke\ ( ) sh wed 
that new sxnovial membrane is formed bj meta 
plasia of undcrlxing conncctne tissue His ob 
scrxations ha\e been confirmed b> Wolcott (oi 
who inadditifn has demonstrated the regent ra 
tion of the infrapatellar fat pad 

DCSCRIITinS Ot Tllr aPERXTION 

A longitudinal incisir n is made o\ cr the anlen r 
surface of the knee dircclh m front of the patch 
The incision extends ujiward and is earn 
through the quadriceps tendon an I downwai 
through the patellar tendon I he patella 
spilt or sawed tlirough xcrticall) just meditl 
the middle line an I the two liaUes arc rein 
wideh giving a vcr> complete exposure if 
joint It IS best to do the operation un ' 
lourniqucilc as the clironicallx indame f i 
bleed frccl) ind lixmorrhage is diflicuU to 
It i al I advi able to prevent bleeding a 
as po sible so as it mmiinize frequent \ 
which mav injure the delicate artieulat 
lilage Sponging i best done bj soft f 
cotton 

The entire sv novial membrane is thci 
dis ected iwav low n to Uie joint cap 
infrapatellar fat pad removed as v 
cartihoCS are damaged these are al 

before do mg the wound the 
should be remov e 1 and the greatest 
control hxmorrhage If blood is It* 
it organize and forms a Ihcsions 
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DIAGXOSIS THE CRUX OF THE 
PROBLEM or ACUIE 
OSTEOMYELITIS 

T he compin'^on bet\scen acute ap 
pendicitis and acute ostcom>elilis 
not a nen one More than one writer 
has pointed out that the diagnosis of one con 
dition IS no more difiicuU than the diagnosis 
of the other and that prompt treatment is 
equall> important in both Unfortunately 
howcaer the compan on ceases at thi's point 
In the great majonty of cases today acute 
appendicitis is promptly diagnosed and 
promptl\ treated by the correct surgical 
measures But acute osteomyelitis is dng 
nosed correctly only in a relatu ely small per 
centage of cases and it is treated so largely 
by medical methods that more than one ob 
ser\ er — the w riter is numbered among them — 
States without qualification that acute ostco 
myelitis is practically never seen in its initial 
stages in the surgical w ards of public hospitals 
The general practitioner is blamed un 
justh for many things but the tragedies of 
acute osteomy ehtis only too often he at his 
door He secs the patient first he makes the 
diagnosis in a regrettably large number of 


cases he makes it incorrectly and he uses 
temporizing medical measures (chiefly the 
administration of salicylates) at the only 
time when benefit can be cvpected from any 
thing short of a mutilating operation Then 
when the damage is done when the true con 
dition IS revealed the patient is turned over 
to the surgeon who is cvpected to work the 
miracle of a cure in the face of cvtcnsiv c bone 
destruction and lessened constitution il re 
sistance The giving of a cathartic has com 
plicated many a simple appcndiv and m 
exactly the same way the medical treatment of 
osteomyelitis ami the resulting loss of time 
mav convert a rehtivelv simple condition 
into one which jeopardizes both life and hmb 
riic records of one New Orleans hospital 
for the last 6 y ears show tint in •'S per cent 
of the cases the patients w ho w ere later prov ed 
to have the disease were admitted with no 
diagnosis at all m 50 per cent the diagnosis 
was incorrect and m only 25 per cent was 
even a tentative diagnosis of osteomyelitis 
made in spite of the fact that all of the latter 
group exhibited fairly advanced stages of the 
disease It is obvious that a condition which 
exhibits a 75 per cent error in diagnosis is not 
likely to result in a high percentage of cures 
Ihc astonishing part of this situation is 
that the diagnosis is not difficult to make if 
only the possibility of the disease be borne in 
mind The clinical picture is perfectly clear 
cut Acute osteomyelitis occurs most often 
in young children and there seems to be a 
defimte seasonal incidence The summer 
incidence may be attributed to the prev alence 
then of minor skin infections the fact that 
swimming is a popular amusement and the 
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likelihood that thillin^ ma\ fnltou getting 
out of the ^Mter IJit njjiitr iDodintt 1 
easiU explained b\ the prt\ dtnet of ton illi 
tis and ordinarv col I It 1 ulmitte I that the 
di ease most often ori^injft in eilJicr locil 
skin infections or in infection of the caxafie 
of the head traumatism 1 not m important 
consideration except in so fir as jl a i Is m 
the localisation of the infection b\ proxi ling 
a suitable field for the growth of the baettna 

The first \mptom 1 per 1 tent loc»J)?tJ 
pun near not in i joint I hen come i thill 
a temperature of 10, degree F or higher the 
usual manifestations 3 f toxemu and a 
definite leucocxtois ‘^uch a sxndromt is 
almost pathognomonic and it might be well 
to add that a negitne \ ra\ examination 
at tins stage paradoxicallv enough contirm 
the diagno is bj the time gros chan es can 
be demonstrated ratliolo icalh the di ease 
IS no longer in the early stage 

The locali ed pain shouhl be enough to 
eliminate such diigno es as intestinal upset 
and t>phoid fexer \cuie artituhr rheuma 
tism and acute infectious arthriti ofTir more 
reasonable grounds for confu ion but exen 
here the differentiation should not be difficult 
In the former disci c there t a more gradual 
onset less constitutional rca tion and a 
definite localization of the pain in the joint 
rather than merelx in its neighborhood 
Jlost important of all unlike o teomxeliti 
It IS practicallx ilwajs a multiple aflur in 
xoKing sexeral joints In arthritis there is 
more joint fixation from muscle spasm and 
the swelling of tlic sxnoxial joint membrane 
IS in marked contrast to the practicillx ne^a 
tixe phjsical finding of acute o teomxihti 
in its first staj,es 

Thedi astrous con tquence of an incorrect 
diagnosis are onix too well known but thex 
were rcccntlx brou ht home xerx «lnkingl} 
tothewnterbx the fact that on hi serxiceat 


Charit> Hospital four patients were under 
treatment at the same time who e combined 
di abilitx thanks to the txpe of treatment 
fhex hid rcceixed initiallj totalled cxactlj 
one hundred 1 cars J rom an economic stind 
point if from no other such a waste should 
not be (oltritcd 

Ihc nece itv for car]\ trcitmtnt is dear 
if the ts enfial pathologv of ostcomx clitis 
bt cm idtrcd It is pnmanK a metastatic 
or b)( od borne di east ongmafing as has 
been pointed out m some minor km mfee 
tion or ome infection of the caxitics of the 
hci) The septic infirit which is alwaxs 
smill IS arre ted bx the smallest capillaries 
of the bodx those of the mctaphxscs of anx 
ot tin. Ion bones and a true bone abscess 
form Inxitldmn bone cannot swell as can 
the soft ti ucs ot the bod\ therefore bone 
inflammation can end in onlx one wa^ nccro 
1 from Inal anamia If an axenue of 
0 cape is not openefl the nccro 1 becomes 
more exten i\e the resulting toxarrua be 
come more extreme a terminal septicxmia 
max result and the j iticnt mix lo e hi life 
as well as hi limb If he surxne rilieil 
treatment is nece sarx xarxing all the wax 
from simple removal ol the eque trvm to 
complete excision of the shaft of the bone 
The safetx and simplicitx of treatment in 
the initial stages of the disca e 1 in marked 
contrast to this tragic picture Limitation 
of the process can be achiexed in practicallx 
ex era carix case bj simph boring sm ill holts 
in the cancellous bone structure with an 
onlinaiy carpenter s gimlet Such d pro 
cedure done under aseptic precaution can 
do no possible harm exen m the occa lonal 
ca e m which the diagnosi has been maeft 
incorrecllx while in the great majontj of 
ca e it will mean the prt crxation not onh 
of /unction but often of life itself 

Urcxs Maes 
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nir CHA^GT^G co^cIPl or iin 
TRI VTAILM or SYriIIIIS 

F or dcc'idcs preceding; the recof,nUion 
of the spirochxta pillidi In Schiudin 
ind HolTimn ind the s^ nlhcsis of s^il 
Mrsin b) Ehrlich the treatment of s\’philis 
\\'is simple and uncomplicated Ilowcacr 
cince 1915 there has been a progressne ad 
\ance m s\7)hiIothcrap\ In a <;urgical prac 
tice appro\imatcl> one s\pliilitic will be 
found arnon^, 10 or i patients therefore the 
therapeutic trend of i>\*philis is of significmcc 
to the surgeon ‘^ah ar an now called arsphen 
amine controls the infectious Ic ions of 
s\'phihs rapidh and is c^'scnlial m public 
health work The more benign manifestations 
such as cutaneous or os«cous gumma likcwi c 
melt rapidh following its use but the more 
Mtal the organ in\ol\cd the lc«s complete is 
thereco\er> as for example the cardioxascu 
lar and central nen-ous sx stems The drug 
rcliex es the sx mptoms and arrests the progre s 
of sxphihs when used m conjunction with 
other metals in from 75 to 80 per cent of 
cases and it is for the remainder of this 
group that new methods of treatment are 
sought 

The X anoui modihcations such as nco 
arsphenamine and sulpharsphcnaminc and 
the newer methods of administration Iiaxe 
deaded adxantages in certain cases but haxc 
not proxed arsphenamine to be a panacea 
The onginal conception that one do^c cures 
was discarded shortlj after its adxcnt andwc 
now know that rarelx xxill 100 doses cure when 
o or jO hax e failed In contrast it has been 
suggested that the intensixe u e of silxarsan 
m the earl)^ course of the ch'sea^se predisposes 
to the dexelopment of neurosx'phihs but 
accumulated exadcnce does not uphold this 
As the shortcomings of arsphenamine were 
recognized newer remedies were sought to 
prexent the senous sequelx of the disease 


Mcrairj bx inunction or intramu^cularlj w !•> 
rcMxcd ind x\as U'^cd m conjunction with 
arsphenamine because it had been shown that 
mcrcurj l>x mouth was xxhollx inadequate to 
control the di case \t the present time cer 
lain sxphilographcrs resort onlx to the u^c of 
mcrcurx bx inunction during the earlj phase 
of the di case bchcxtng thit the allergic in 
flutnecs that irc stimulated In rubbing 
nnteriallx aid m control of the infection 1 he 
u i of the iodides h is a!w aj s been adx ocated m 
the late form of the disease, without knowl 
edge however of what is accomplished or 
how 

\ lrlO^^ other metals hixe been used in in 
effort to imd a substitute to fulfill the faith 
originallx placed in salxaran and bismuth 
eemed mo t do cl> to approach the ideal Its 
u^e mlramuscularl) docs not supplant the 
ar phcnamines liut it has pos iblj a higher 
therapeutic clhcjcnc> than mercury Con 
tinuc<l experience with bismuth maj reduce 
the enthusiasm attending its present Use 

The intensixe application of arsphenamine 
mcreur> and iodides will cure approximate!) 
7^ per cent of patients with acute s>philis 
who follow the therapeutic regimen outlined 
for them The time energx and expense en 
tailed in such a course of treatment is greater 
than the majont) of xoung adults who are 
mo t prone to acquire the disease will expend 
in ridding themsclx es of the infection Hence 
the frequencx of clirucal relapse in acute 
phases of the disease 

The penod of latenc) xar>ing from a fexx 
> ears to tw entj ) ears or more is dependent on 
the patient s resistance to the infection In 
contrast the patient in xxhom paresis or 
sjphilitic aortitis dex clops xxithin three jears 
after the infection is acquired lacks a defense 
reaction mechanism In other xx ords the t> pe 
of soil on xxhich the spirochxta palhda falls 
determines the crop of comphcations to be 
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reipcd Unfortunatd> ar phcmmine in/Iu 
tnccs this soil hut s!ip,htl\ 

agner ^on Jiuregg suggested the use of 
imlinaJ fcicr in the treatment of gcneril 
paresis because it had been kno«n for inan> 
jears that a patient ^ith psjchois often 
improNed after a period of ftaer It has been 
sho\\n bj imestigators in this tountra and in 
1 uropc that the production of ft\cr his 
caused remission in about 40 per cent of cases 
of general paresis treated b\ this method It 
should be borne in mind that i di case wlmh 
produces s>mptoms b\ de truction jf tissue 
\m! 1 not clear up i\ithout leaving svmptoms or 
scars xnd 0 the results of this ntu treatment 
should be graded b\ the economic good that is 
accomplished for the patients and not b\ the 
disappearance ol the objective si^ns of the 
disease To condemn the method because 
the \rg\ll I obertson pupils or the sciison 
changes or the deep rcllfce reni un unchanged 
Is unfair If the patient is rcstcrcel to his 
former occupation or if more menial work 
permits him to support his famil> the method 
IS >\ orth> of further trial 1 he remission pro 
duced jn 40 per cent of the patients treated 
compares /avorabl> with the remissions that 
have occurred spontaneously for \eare ici i 
per cent of patients with general p irt 1 
The mechanism b> wluch a stnts of from 
twelve to fourteen attacks of malanal chill 
and fevers produces this remission is not 
understood It ha been suggested that the 
temperature itself has had i prominent part 
in the result or thit the plasracKlium viv ix 
stimulated an immunit) reaction against the 
spirochita pallida \ssuming that both of 
thee forces irc essential nev ertheless some 


other influence must he at work and of these 
no doubt allergj or umstimraung is the 
outstanding factor 

The abortJic cure of acute syphilis is oc 
casionalh unsuccessful The results m the 
treatment of the secondary and latent forms 
are influenced b> the patients resistance and 
his application of the therapeutic measure 
sug^e ted The late Visceral complications it 
recognized c irlv arc amenable to treatment in 
a high percentage of cases and the progress of 
the involvement ol the nervous sjstcm maj be 
irre te 1 in proportion to the time at which 
treatment is started If paresis exists rcrai 
Sion ma\ now be produced in 40 per cent of 
the cases bv treatment with malanal fever 
Ihe modern svplulographers havjn" been 
di appointed b> some of the failures of arsphe 
namme arc redirecting their efforts to the stim 
ulation cf tlic indivadual defense mechanism 
rather th m the continual flooding of the 
patient b) )od 1)\ intravenous medication 
In the fervor thit attended the introduction 
of siKar in tollowed b> the misconception 
that Since one do e would not cure perhaps 40 
or 50 or more w ould the patient s mcch ini m 
of defense was forgotten also no doubt the 
belief that pecihc strains of the spirochxta 
p illida existed that exerted special affinitj for 
nervous ti sue or skm or viscera helped to 
swin^ the pendulum forciblj toward the con 
cept of specitic drugs and spcafic cures The 
modem svphilogr ijiher is now anticipating 
the resistance mechanism and a meins of 
stimulating it rather than endeavoring to 
ovenvhelm the spiroeheto-mia bj the intra 
venou injection of mas ivc doses of ar enic 
ind mercurj Pvul \ OLevrv 






MASTER SURGEONS OF AMERICA 


nwiD wiifiAMS rjiEivrk 

I AM gl id to h n c the opportunjt\ of presenting -x biogripliicil sketch of one 
ofIsei\ 1 nglind s gre'it surgeons \\ hen I first went to Boston is ijoung 
min m surgen I ln<l tfic pleisurc of iltcnding Dr Chccvcrs lectures ind 
dimes i\hcre I learned Ic sons of enduring laluc Dr ( hce\cr ivas i quiet 
modest man at once i bnlhint opentor and i prease “^ound ind conscientious 
surgeon He midc notable conlnlmtions to science which surgeons of this 
gcncntion do well to stud\ His lectures uhicli hi\c been reprinted irc is 
readable and as much to the point todi\ as when the> were first issued m 1894 
The> present in graphic language a sequence of e\ ents in pathologic il conditions 
that gi\c insight not on!> into the character of disease and its cfTcct on the 
patient but also its relation to surgical conditions in general W J Ma\o 

T he Harvard Medical School and the science and art of surgcri m New 
England were widcl> influenced during the last third of the nineteenth 
centur> b\ Da\id Williams Chccacr He was of Punt in stock descended 
through a line of ministers teachers and doctors from 1 zekiel rhee\ cr w ho came 
from Canterburj, England m 1637 taught school for 70 >ears in Boston ind 
Mcinitj and became one of the earlic t and the most famous of the ma ters of 
the Public Latin School Four of these ancestors were graduates of Harvard 
College and two were ph>sicians — his grandfatlicr \bijah Cheever of Boston 
a surgeon in the Rc\olutionar> \\ar and lus father Cliarlcs \ugustus Cheever 
who in a small New England town practiced medicine and surgcr> attrictcd 
‘Students and wath them dissected cadavers in his attic prepared skeletons and 
wax injections and did nov el operations after reading descriptions in the scanty 
literature of the penod and practiang on what matenal he could obtain 

The son was born in Portsmouth New Hampshire November 30 1831 His 
life was that of the average New England boj lie remembered helping his 
father m surgical emergencies before the days of anaesthesia He graduated from 
Harvard College m 185 stiU uncertain as to his career since his father opposed 
medicine and he himself leaned toward a hterarj calling In this doubt an 
opportunit}- to stud> and travel on the Continent presented itself and association 
wath Amencan medical students in their hospital visits brought the realization 
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tint onl> medicine \\ ould sitis^ him He returned and plunged into the Harv ird 
Medical ‘school I et tho c who inbnt on prolonged and ngid pre medical rt 
(juircmcnts fake note that this man nould probahfj have been lo t to medicine 
if earl} decision had been necc sar\ ' 

Picture a leading medical school of 1856 Vtteml ince at three courses of lee 
turcs u as required — each cour e consi fing of h\ c lectures a div /or 4 months 
The clinic il work consi ted of walking the wards of the Massachusetts 
General Hospital once a week in meclitine aii<l once in siirger\ and of attending 
a di> of showa public operation In the remaining b months the student 
ittendcd extramural lecture or apprenticed him elf t) a practicing doctor or 
loafed or worked it other things 1 he next \cir the imc cour c of lectures w i 
repeated and the next then i perfuncJoiw examinitirn and i degree There 
was no lahoratorv u jrk except in anatomv and that wa not required but the 
earnest student could ills eet the three pirts ibi>ij,ned to him and bargain and 
dicker for more Four of the eight professors attneted Chtt\tr Storer in 
obstetric Clarke 111 materia medica Hcnr\ J Bigelow in surj^erv but pre 
cminentK Oliaer Wendell Holmes m anatomv To the litter- wittv brilliant 
stholarl) — he ga\e allegiance and he dissected and di sccted and dissected 
Holmes noticed him to his later ad\ ant ige as wc hall ee 

Tour opportunities each jear for interne erMcc were a\ nhblc — two is 
medical md two a surgical hou c pupils at the Missachuitts tenenl 
ffospital Appointment was not h\ examination but bv oli itition of the fru 
tecs Was It UkeK that a countre boy without influence tr friends would be 
chosen Chec^crthou lit not and his soul rebcll«l at jx) iblc reieition without 
trial he ipprenriee 1 him cJf to the phv ician ol the ‘'fate AJmhouse Hospital 
on an isl ind in Boston Harbor for a \ear and a panonma of tho necd\ de ti 
tute and criminal sick passed before him affordm^ a mixture of centra! medicine 
obstetnes a little sur^erv the care of children contagi u di ea e skm disease 
and xenereal infections He compoumled meilicine improxiscd apparatus and 
was gi\ en a free hand with piaxilege of reference to hi chief when he wi hed It 
w as good preparation for general practice 

So he hung out lus modest shingle in Boston waited week for his lirst 
patient and collected four hundred dollar the nr t\ ear He kept the p n boiling 
b> wnting essaxs for the illntiic Monhh and the Ao Ih Xvierican Rrieu. he 
accepted the position of phxsician to the small jm>\ ho pita! during an epidemic 
and conducted it with as little as po sible publicitv amon^ his patients and 
friends And Oliver W endell Holme remembered the ztalou dis ectorof thecla s 
of iSjS and when the demon tratorship of anatomi became x acant he offered 
It tolum Thus began ;>3\ears of teadung in the Harvard Medical School 

I or S x cars he labored hard at the demon tratorship makin" all of the lecture 
dissections for Holme'* rtxolutioniiing the teaching in the di sectin„ room and 
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instituting competitiNc dissections 'ind quizzes o\cr the c'lda^cr to quicken a 
dead subject Ihis constant ^\ork on the cadiacr turned his mind to operatne 
surger> ^\hlch lie dihgcntla practiced but without much chance to applj it on 
the Ining as he had no hospital appointment J he CimI W ar found him with a 
wife and small children dependent on his daiU work He ga\e whit scrMce he 
could as acting assistant surgeon m \\ ishmgton \rmN medical inspectors de 
tailed to protect tlic wounded from the attentions of unskillcil and o\ cr conlident 
surgeons appraised his work and offered him the control of a 1 irgc hospital which 
had to be refused 

In 1864 when he was >cars of ige surgical opportumt> knocked at his 
(>oor and found him prepared He w is ajipointed surgeon to the new Boston 
( itj Hospital the joungeat member of the stall On June first the hospital 
opened its doors and on that di\ thtcacr did (he first opcntion in the theater 
under the dome It was an cuision of an c\lcnsi\c epithelioma of the lips and 
cheek Ihere was. no anti cpsis or iscj>sis no clinical thermometer no hjpo 
dermic sjnnge But the frequent dressings were with chlormUcd soda — aprctt> 
good antiseptic’ The silk ligUurc on the facial irteia came aw a\ on the sixteenth 
da> and the patient recovered 

There follow ed 50 > cars of scrv icc to the Iiosjmi il is \ i itmg surgeon and con 
sultant which constituted the most important single ficlor in cstabh lung its 
high reputation among similar institutions Chccvcr lud a high ideal of the 
obligations of the hospital clinician to the communitj and to the profc sion 
The surgical staff under his leader hip worked like demons to '^ccurc a place in 
the sun He reported cases conducted \oluntir> clinics and ward visits for 
students and doctors ind instituted Sundav conlercnces for all members of the 
tafT Competitive examination for house oflictrs were introduced a much 
needed reform m Boston Medical and surgical reports were issued edited for 
5 >ears b> Cheever and a medical associate He called these the history of his 
profc sional life It was difficult to attract students bccau e the vested interests 
at a rival and alreadv venerable hospital monopolized the teaching hours But 
students are apt to be independent and seek knowledge wherever it maj be 
obtained The demonstrator became assistant professor of anatom> and gav e 
courses, in regional anatomy The Czar of surgical Boston objected that such 
cour es were the prerogative of the surgical department (though no one had 
thought of giving them before’) and stopped them with no light or courteous 
hand Result resignation investigation b> the Facultj revelation reinstate 
ment and promotion to the position of adjunct professor of clinical surgerj with 
opportunities to giv c didactic lectures at the school clinical lectures at the 
hospital courses in regional anatomj and to have a seat in the FacuU) Ihus 
alwajs ma> humiliation come to him that cannot brook an honorable >oung 
rival’ 
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Those were great Thediiirof djiucaJ surgcrj nas cstabhshed in rS/5 

and Cheever was its first incumbent He established the weeklj conference a 
clinical report bj a student with references to the historj and literature of the 
subject read before the assembled class and teacher* Henrj J Bigelow gaae 
the didactic lectures in surj^erj Cheevtrgaxe the clinical instruction In iSS 
on the resignation of Bigelow Chtever was appointed professor of surger> in 
Haiward Univcrsitj— the pinnacle of surgical preferment in New England In 
tSgj at the age of 6a feirful lest the j ears mi„ht impair his cfncienc> without 
his knowledge and mindful of this calamity among ome of his senior colleagues 
he resigned the professorship to which succeeded J toUins Warren As emeritus 
professor he ga\e special instruction at the request of the students he continued 
at the Cit> Hospital m the rdle 0/ consultant and in 1905 at the age of 72 ho 
did hib last surgical operation 

During these jears Cheeacr w is a leader in New England medicine and his. 
reputation was international He originated some operations and mtioduced 
others to this commumt) He was the first in America to remove foreign bodies 
from the gullet b> os ophagotom> and his monograph on the subject is a classic 
Now the operation is nearlj discarded since electrical illumination permits re 
moval without incision He did cesarean section — perhaps fht first in New 
England He had the first two consecutive successful ovariotomies m Bo ton 
before the da>a of antisepsi He did plastic dtsplacement of the upper jaw for 
removal of pharjngcal tumors he removed the malignant tonsil bv external 
incision he worked hard to perfect Woods operation for the radical cure of 
hernia lie v as well known abroad — Ollier of L>ons corresponded with him 
about subperiosteal evcision of long bones Reginald Harrison of London about 
impermeable stricture Holmes of Georges Hospital about excision for 
coxalpia Billroth of \ lenna about the tonsil John W ood of London about hernia 
He became a foreign member of (ftc Tans Soaecy of '^urpen 

It IS hard for us to realize the handicaps under which this work was done 
Anastliesia was imperfect Jhercnasnoantistpsi orasep is no catgut ligature 
no roentgen rav no electneal illumination of cavities Ij emia 'septica.mia 
cr>sipelas and hospital gangrene st ilked like pcctres through ho pittl veardb 

Then came Lister s beneficent gift and the whole aspect of surgerj changed 
\swas aid ba a disaple Lucas Championnierc ‘^urger> hasonl> two periods 
fir t that before Lister andsecond that since Lister ThcneucrafoundCheever 
at the height of his powers and receptive as al a>s to progressive ideas He 
adopted Listerisra — lirst the carbo/ic solution and wound im^aUon catgut hga 
lures and then the carbolic sproj under which the surgeon worked until his 
head ached and his hands became numb and even his urine blood} from the renal 
irritation I hen asepsis supplemented anti epsis> and the tremendous field of 
cJecliv e surger} especiall} of the great bod> cavities was added to the older im 
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peratne ^^o^k Thus Chce\er in liis long life touched three great epochs as a 
\outh he helped his father operate before ana.‘»thc la m his earl\ pnme he 
struggled a\ith \\ound infection before the da\s of I istcr and in his matunta he 
enjo\ed the ccunta and certitude of healing conferred In Ii ters gift to 
humamta 

Hisoperatiaeaaorkwasbasedonpainstakingprelimmara stud\ anddiagno is 
a\ell mgh perfect knoaalcdge of anatoma familnntv mth gro s pathologa and 
careful reaaew beforehand of c\ cn step and antiapalion of e\ era complication 
Let the eacnt be aahat it might it found him rtada His manual devtenta was 
aaerage he him elf did not think he excelled as an operator He aaas impcrturb 
able steada unrufiled but these qualities were due to iron control of a sen itiac 
and high strung temperament His polio aaas of aai c preparedne. His fort 
sight and forethought prcaenicd mistakes in pired confidence and insured 
faaorable results His aaade experience m general practice gaa c him breadth of 
aieaa and depth of judgment 

Thirta three classes of Haraard medical students deliehtcti in his teaching 
aahich after all aaas the field aaherc he aaas unna ailed Perhaps the gemus of the 
old Ma ter of the Public Latin School in Boston aaas dominant igain in him 
The demonstration of an anatomical di ection of an operation of a climcal 
problem or the conduct of a aaard aisit aacre to him pn^cd opporluntie» to teach 
his preaous art to others The didactic lecture — now jiutla disparaged in its 
usual form aaas in hia hands an important an<l acceptable instrument of teaching 
It a\ as careful!) prepared beforehand but dtliaertd cxtemporaneousl) in short 
ensp sentence* of Anglo Saxon English aalioll) aaithout theatrical effect but 
lucid comprehcnsia e logical Its pnnciplcs and epigrammatic precepts re 
mamed fixed in the students mind and guided his later practice A aoung 
graduate aersed in short hand took doun the lectures as dthaered and later 
aaath none but minor corrections tlic> aacre published m book form as Lectures 
in Si<rger\ In medical education he slaunchia supported President Charles 
Eliot in raising pre medical requirements establishing a graded four j ear course 
and dea eloping clinical teaching 

Cheea er felt strongla the obligations of the pha sician to the commumt) His 
steada purpose is expressed in a reminiscent sentence from has ptn ‘ I hav e tried 
to adaance our profession He wrote lectured published supported medical 
soaeties and actiaela abetted all measures looking toward the health of the 
commumta and the dignita and high standing of the medical profession He 
fought quackerj and medical imposture m all their forms He helped dethrone 
the notonous coroner system m Massachusetts aaorked for pnaileged medical 
communications and frcquentlj appeared before legislatiae bodies He aaas 
president of most of the local medical organizations including the Alassachu etts 
"Nfedical Soaety and was the sexenth president of the American Surgical Asso 
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ciation m i88S For i ^ear he served on the board of overseers of Harvard 
College He was a member of the \mencan \t4demv of \rt and Science and 
an honor irv member of the Philadelphia College of PMsiuans and other so 
cictics and a lureign member of the Sotiel> of Surgtrv of I ans 

Ihe per onal impression made bv Chetver was of a tall slcnckr sbghtl} 
stooping man vvjth reserved and somevvha grivc demeanor but with readv and 
responsive smile Infelkctual ind moral vigor dwelt m a rather delicate 
phvsical tenement which he pre erved b> dailv txtrci c and a mode of life 
temperate m tv trj thin but work He revelled in the opportunitv to dwell with 
N iturt m his vacation and when fatigue and rt ponsibilitv vanished he was 
light hearted ind wittv U jth increasing leisure in later \ ears he enjoved travel 
VI ifing the cents to which his reading had introduced him He succeeded in 
medicine because he lived his prole sion alxive all cl e but his fanulv circle he 
coneentrated upon it during hi lelive vear all thu he had of talent and energy 
Ilelovtd espccnll) the human elements of his tailing— pUients students nurses 
colleagues ind though his manner w is reserved and undemonstrative it did not 
long conceal his warmth of feeling from tho e ibout him Hi character and 
ptrsonalUv inspired respeet admiration and alTeefjon Hi cjinlities and attri 
butts vnd tastes were thoroUe.hl\ human but pcrfectlv di tijilmed to serve 
useful ends 

In theleisurcot ailvancing vear with undimmtd l icultic but laihnBphvsical 
powers be turned again tomtjmjo with Nature ami to the company of fivonte 
books In 11)15 months before his ilcath an honor iry fellow hip in the 
American College of 'surgeons wa conferred on him Of this cent Warren 
wrote \nd when at the recent eonv jcUion the honorarv degree wa conitrrcd 
upon him and I saw him for the J ist time m (he robe ot the onltr he seemed to 
me to have tome inO his own a^am Ihe sombre folds of the aeademie gewn 
served as a litimg setting to the grave and intelleetual features of the man and 
while clunn^ a pau in the proceedings arranged to allow him to retire he 
passed /owJv clown the « le /eamn itfion a proffered arm hi a stmbled col 
leagues rose as one m in to do him h mor as a recognized leader in their cho en 
profession DvviDCiiEtvEK 
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OLD JIASTERPIECES IN SURGERY 

By ALFRLD BrOA\'\ MD FACS Oii\ri.\ \cDR\sk\ 

CONCEPNING Tlir G\MN \STIC \RT B\ poems of the writer s friends comes a list of authors 
HICROWMUS MrPCURIVIIS who c works Mcrcurnlis has consulted The first 

book IS lirgeU historical and c\planator> He be 

F rom earliest times histor> affords manj eaim gins with a sketch of the principles of medicine 
pies of the use of exercises both m militar> and and la\s down the dictum that there arc two parts 
civilhfc The ancient athletic games of Greece ofmtdicine thconccurative thcotherconscrvatnc 
the gladiatorial and other contests of ancient Pome Gxmnasii have to do with the latter part and he 
and the evadcnces of contests of athletic prowess passes on to a description of the ancient gymnasia 

among the eastern peoples all bear witness that from and baths the plans of which arc illustrated as well 

the Dawn of Civilization the training of the human as destnbed Iimllv he ends this book with his 
body to withstand the physical stress of life had its ilnision of ancient gymnastics into three tvpes the 
place That these exercises were graduated and car gxmnastics of war tht gvmnastics of medicine and 

ricd on according to an orderly scheme w ith this idea the gv mnastus of athletics and it is interesting to 

m view is not too well recognized I ikcwisc the baths note that he praises medical gymnastics as legitimate 
of ancient Greece and F ome are commonly looked and condemns those of athletics as faulty or bad 

upon as places of sybantic enjov ment rather than ( mo t sat cihlriira) In the second book Mercuna 

asinstitutionsofmcdicalandsurgicalbalneothcrapy li** iliscusscs the various types He first tells vhat 
in fact it has been of onlv recent date that the true exercise is and bow it differs from labor and simple 
value and place of phvsio and balneotherapy have motion He describes cxcrci es such as dancing and 
been generally recognized in surgical thcrapcusis passing a bail from hand to hand and goes on to the 
Hieronymus Slercunalis made one of the first more strenuous exercises such as football wrestling 

attempts to bring the efficacy of gymnastic pro boxing ami the athletic feats with the discus etc 

cedurcs as curati e measures before his profession In the third book he considers the more trulv medical 
m the sixteenth century hlercurialis was not onl\ principles of exercise— ilie benefits of walking prop 
a famous surgeon holding in succession the profes cr carnage of the body the exercise of restraint 
sonal chairs at Padua and Bologna but also wasonc singing and laughing swinging riding and many 
of the most learned men of his century and interested other forms— not the least important of which is 
largely in world affairs At one period of his life he the discussion of the necessity for exercise for the 
spent 7 years in the home of Cardinal Alessandro bedridden or those who for other reasons are unable 
I arnesc and employed much of this time in the sludv to work and get normal exercise m this way In this 
of the manners and customs of ancient peoples and class he includes tho e who must of necessity lead a 
later adapted the knowledge thus gained to themed sedentary life mentioning m particular emperors 
leal and surgical practices of his period kings and princes He speaks of the benefits of 

In 1569 when 39 years of age he published the fishing sailing swimming and hunting 
first edition of his De Arte Cyvinastica and in 1573 llic fourth book is m great part polemic and 
the second edition appeared In this y ear he was endeavors to confute the arguments of those on the 
called in consultation to ^lenna by the Emperor one hand who condemn exercise as unnecessary m 
Maximilian II and as a natural consequence the the healthy and on the other those who declare that 
volume IS dedicated to him The title page reads exerci‘>e is necessary and beneficial to all irrespective 

The Six Books of Hieronymus Slercunahs Con of their physical condition These two classes out 

cermng The Gymnastic Art In \\hich Arc Diligent of the wav he discusses the proper exercises for 

ly Explained the Kinds Places Manners Forms vanous types of persons the well and the sick the 

and All Ancient Exercises and Also A\hatever Per young and the old and in the fifth and sixth books 

tains To The Motions of the Human Body Second develops this theme in detail prescribing the types 
Edition Enlarged and Embellished with Many of exercise indicated for the different conditions com 
Illustrations A work not only medical but also monly encountered 

xery useful to all desirous of learning of ancient The worl even at the present day is a mine of 
affairs and especially of the conservation of health information both historically for its description of 
(dedicated) to Maximilian II Emperor In Venice the anaent gymnasia and baths and its sound com 
at the house of Gumta 1573 mon sense advice as to the care of the body through 

Following the usual dedication and laudatory properly guided exercise 

I4S 
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REVIEWS or NEW BOOKS 


I BELIE\E It \Ms ]Murph\ \ ho said that the 
stor> ofappenchciti should be renf tten each ten 
years Uben one stuJies the mortality statistics 
of appendicitis of hospital the country o\er the 
statement of Afurphv can be ampK just fed as the 
mortality rate of this di ease i entirelv too hiRh 
Many competent surgeons hi\e a higher mortal tv 
rate for appendicitis than ith pill Wadder or con 
servative tomachsurger\ The reason i not ai nea 
lack of skill in ope ative surgerv or surgcal judg 
ment but the ca e come to the surgeon too Jate — 
many times \ ith a ruptured appendix ith abset s 
or beginning diffuse peritonitis The dilft entnl hag 
nobis in man\ instances in not b\ any means s mple 
and clear cut One hi only to remember the uses 
of early central pneumonia or acute upper respira 
tors infections in children that gi e ilmo t t\|tcal 
symptoms of appeiiicUis and in c itn t the gan 
grenous appendix that g ves ttualU n ne of the 
cla sic symptoms of acute appenhc ti Reht vclv 
Speaking no acute disca e nitbin the hdomcn in its 
earl\ stage i so f cquenth mi tikcn 

The ans er is the storv mu t I e re ntten and it 
has been rewritten bi Ro\ tc 1 1 h s c e i ex 
cellent monogriph the author bring to the pro 
fessioti mam st luc d man cr the complete st of 
appendicitis both acute ini chr me The auth r 
attempts to give little if an\thing ne\ but rel te in 
an orderly fashio all the o k chat h s been lone 
the world over One must b pardoned for enthus 
ja m sho'v n for his cxcelle it <le cript on of the d f 
ferential d agnosis Here 1 e the crux of the s lui 
tjon and he has o ered U in a most in tructivc a d 
complete mann r The chapte on omj li at on 
complete bringin t the read r aClent on such 
conditions as h cr infect on p lepbicl it sub 
diaphr gmil c ibsce s intc tinal ob t ucti o and 
the like 

Every practu one of med c ne shoul i p ofit b 
rcidi g thi mon raph m fact the general prac 
titioner mil re ci e from it the gre t t beneft as 
hei the min ho ees 05 pe cent ol the earU case 
of acute appen li iti an 1 mu t recognize them m 
order that prompt life sav g mea u es m ^ 
adopted It is pleasing to note hi cr tic m of the 
practitioner who tends to ait nJ tru I fea ng to 
adv e surgery Ho often thi p crastir toi hi 
led to cU aster 

The author incorpo tes a i co ate le c iption 
of theOchsner treatment it nlcati nsandmethod 
It IS com non kno kdg that there Mt one mght 
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say an almost annersa] misunderstamhng as to 
y hatOchsnerraeint when he idiocated this method 
in 1903 ind again in 19 i There i no quest on but 
that a wide di semination of th het alone will 
sa e many 1 yes throughout the world 

Uhat 1 knoyn today of the appen 1 1 its d 
casesandaccompanyingpithology andcompi cation 
ind of proper treatment is clearly and conci el\ 
set forth n this most excellent mono raph 

J Its \ \\ FrR 

TN” Ihi little k on the di ease of nei born 
* infant Burn tenieavor to si cthestule t the 
hopci s task of glean ng a kn y Ic Ige of the subject 
from the mass of 1 te ature that has iccumuhtef 
In this the luth r his been fiirly successful I cr 
hip he has lev tclrclati ely too much spate to the 
les common bsca but all in iIJ the subjects are 
pr seated clei J> a d co tiseh and m 1 most 
eadablc manne 

The I <ru s n of c rcumc ston is superb Sa s 
the author \s r utinemt su e n cannot be too 
strongly conlemn 1 Th argument tint it c 
luces t deanline in Im ligate yt trealinfecti 
IS not i al d ne \ f eelv mo able p epuce is rti 
fcctlv h gie ic anj is ra re dc 1 a d more to be 
Ic red than the condit on n y hi h the glans is left 
ent rely e po e i iheoperaton not t be un ler 
tik n y ilhout lue consul nti I the risk 
I ii R ri 


TN th olume n B t) hj s J 0 Cc« r<il 
A \ rt IS S\si t ne 1 n j 1 I rge number 01 
facts yhch 1 n \ nst c di cllv contto 
\crt much of th vague i d loose talk bich has 
been handed d n n uch the same fa hiom f U 
I rc It 1 rather cnl ghten ng to note that these 
authors primarily nt e tt 1 n n urol gv ire in 
vili the obstetric an feld f clinical inycstiga 
I on and come t h s d fensc \ gre t part f the c 
lok as ma I haderbith n npJcteJi curJcl 
hit icsandphy icaleximnati n fthcepatents 
So t mu t be ith a e f oblig t that the 
ol st tT c a i reads that the great n s f itifantiie 
n I e can o longer be 1 g! tly tt ! uied to f itj 
obst tre t pt ceiur s An excellent bibl griph) 
adl to the att acU en s of thi monogr ph_ h cti 
r I rc ent a tho ugh t dv of 
subjc I I ttc 
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THE IHRASniC ORICIN 01 ^rA\' 

Till Bionomics oi \\imm Riikoduction in Rilvtion to Tumors wn Cvncfrs 
IL Sm JOHN nr \ND SUTTON Hr I \( S I )Mo\ 


I T IS 1 priNilegc to <ltli\cr this MemoriTl 
Oration I accepteil the m\ Ration because i 
knew Doctor Murpln and ipprccialcil his 
/cal for Surger> and the abilitj with which he 
practiced the art His enthusiasm as a teacher 
ind as an exponent of surgical patholog\ is well 
known and univcrsall) recognized I met him for 
the first time m London in 1895 at a meeting of 
the British Medical Association I was stcrelar> 
to the Surgical Section and won his heart b> find 
mg a cadaver on which he could demonstrate to a 
group of surgeons his method of making an m 
tcstmal anastomosis with tlic aid of his ingenious 
button I was delighted willi his technical skill 
our friendship was sealed with the button and 
this metallic device served to fix Murph> s mem 
or> m the minds of surgeons throughout the 
world He was something more thanamcretechm 
Clan His deep interest in surgical patholog> is 
manifest throughout his famous Cltnics Knowing 
his interest m the surger> of tumors the oration 
tocla> is concerned with an aspect of the tumor 
question which I feel sure would have interested 
him 

The theorj of the origin of man from lower 
animals finds its surest foundation in cmbr>ologj 
and some remarkable obscrv ations and discov cries 
relating to tumors are concerned with this branch 
of biologj 

The greatest discovery man ever made about 
himself was when von Baer in 1827 discovered 
with the aid of a microscope the human ovum 
When ripe the ov um is a spherical cell just visible 
as a mere speck to the naked e> e T he riddle of 
animal reproduction remained unsolved until 
koelliker recognized the importance of the minute 
flagellate tells called spermatozoa These re 
markable cells were discov ered b> Hamm a pupil 
of Leeuwenhoek in 1677 Lhe> resemble protozoa 
and were called spermatozoa For man> >cars 
the> were regarded as parasites of semen until 
\\ agner and Koelliker m 1844 proved them to be 
histological elements of the testis No one has 
Ih J h B M phyO t e y p 


witnessed the union of a spermatozoon with a 
human ovum it is a matter of inference from 
ol) trvaiions made on the eggs of starfishes and 
amphibians In such creatures ova and sperma 
lozoa mingle in the water and come into vital 
collision and the act of fertilization can be seen 
under conditions permitting accurate obscrv ation 
Biologists who have studied the process of fer 
tih/ation notice that when mature ova arc brought 
into the vicimtv of sperm tlic spermatozoa in 
lluenced b) their presence make energetic etTorts 
to reach them 

iin \Tic origin 01 VI \N 
There is good evidence that man is derived 
from aquatic ancestors and the stages he passes 
through before becoming tit to be born indicate 
that the fetus m the womb lives as an aquatic 
parasite w ithm its mother When an ov um enters 
the uterus the overgrown uterine decidua on 
wliicli It rests secretes a fluid for its nourishment 
This fluid IS aptl> named b> Teacher in a recent 
admirable research uterine milk The ovum can 
flourish in this medium about 10 da>s If the 
environment be favorable fertilization is effected 
bv an active spermatozoon The ovum m con 
sequence of its union with the head of the sperm 
atozoon becomes an oosperm or z>gotc and is 
quickl> invested with delicate membranes Of 
these the outer known as the chorion quickl> be 
comes shagg> with protoplasmic bodies called 
chorionic villi These villi erode the adjacent de 
cidua and firml> embed the oosperm the> are 
m due course converted into a placenta — the res 
pirator> organ of the fetus 1 luid accumulates 
m the amnionic cavitj and in due course the 
embr>o disports itself activelj as an aquatic 
creature m its own amnionic Dool ^ In the earlv 
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stage Its skm js covered bv a sjn"Je )a>er of ccW> 
Later this becomes double and the superficial 
lajer is known as the epitnchium About the 
eighth month of intra uterine life the epitncluum 
IS ca t off mixed with grease from the skin oUnds 
and the delicate woolly hairs known as lanugo 
This soapj stuff is the vernuc caseosa so con 
spituous on the skin of the newborn child The 
epitnchium persists on aquatic creatures such as 
frogs and salamanders and protects their skin 
from maceration \\hen the human fetus as an 
aquatic creature disports it clf in the amniomc 
hjdrospbere the epunchium and erncx aseosa 
protect it from maccratnn 0 casionalh the 
epitnchium pcrsi ts ind the fetus dies m such 
circum tanecs vhen discharged trom the uterus it 
pnssenfs a netrd appcinnce and i known as rhe 
harlequin fetus 

The human fetus is. an aquatic mamma) its 
blood being oxvgenated b> its mother s blood bj 
means of the placenta at birth it is expelled from 
the ut rub discards the placenta and becomes a 
lung breathing creatu e 

Few ihiro mtde a deeper impressnn on mv 
mmd than when as a child I rcilircd tliat the 
tadpoles v hich emerged from t/ie frog spawn in 
the ditch bord ring mv pla>ground turned mio 
frogs which jumpcl among the Ion grass in the 
paddock Ihb as mv arhest Je son in cm 
brsologv When I became absorbed in anat mv 
and murpholo v the c!i«n„ s in the I ranchial 
bars as the aquatic m Ipole trarsfurmc 1 mio an 
air breathing amphibian became more interest 
ing espcciaU) on lex nm^ that m man their chief 
representative*: are the ieli xtc chain of sides — 
malleus incus anlstipcs — m the tvmfanc ci\ 
ity It requires lut'e ima^inatijn to realise that 

the first landmark in the a cent uf iran wasv hen 
the frog first found a voice and left the water 
but true to its origin t/i / »» t rtfurn (i th 

ualcr to spOi^n 

Reccnliv leathes m an admiraWe summarv 
concludes that life consist in f rganic i impourds 
contmualfv relotmmg them elves and that the 
sea IS the native environment in inalH of all 
forms of life The import mce of v atei i e«i 
phasized by the kn<w ledge tint die greater part 
of our bodies (two third ) is v atet 

ClIORTOMC VtLLt 

An ovum is propdlt 1 throuoh the fallwian 
tube m about 3 davs Normalh the lile of the 
ov um IS spent in the cav itv of the uterus a s it 
able place for us r cepuon and ncuri bment 
W hen an o um is aitnckc 1 bv a sj crmalozoon it 
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is changed from a p/acid into an active cell 
which burrows into the endometrium like a vi or 
ous parasite The juitial effect of thi mvasionh 
the immediate arre t of menstruation no one has 
simgcste i an explanation of this remarkable effect 
Thirty or forty days after fertilization the 
oosperm has undergone some remarkable chan es 
It has increased enormously and become a cy t 
with a thin delicate transparent wall containing 
a visibfe embryo andifsouierwaffisshaggy with 
delicate tufts known as chorionic valh In the 
early sta es the vjlh are devoid of blood vessels 
they consist of an axis of delicate connective tis ue 
supporting cells rich m protoplasm These cdl 
are peculiar m character and with the aid of a 
microscope are easily recognized bv competent 
hi fofogists 77ie chorionic villi are the chief 
cellular elements of the placenta The cellular 
caps of the ulli posse s cro ve pov ers hi h en 
able them to erode maternal tissues and blood 
vessels Chorionic vilh have become the subject 
of intense study \ century ago it wa discovered 

that the curious pro luct ot conception known a 
the grape mole ( fraubenmole) 1 due to changes 
in the chorionic viDi 1 xamples are preserved in 
most path topical museums icwntihcknowled e 
percolates si wlv and thi di ea e remained a 
curiosuv until Saenocr and Pfeiffer in i8®9 m 
lependcniK destriued a mahj,! nni type of uter 
me tumor peculiar m structure which attacked 
parturient v men Sub equent invtsti ations by 
many ob ervers proved that such perversion i 
as ociaierl with the hononi viUi It is now well 
X.n run as chorn ni cancer a 1 its prime features 
are n exag eralion of ihc eroding propertie of 
thevilU they pen trat thewall of the uterus and 
mav mvade the peritoneal cavity When they 
erode blood vessels fra nients of the vdU are 


deputed bv the blooj Ircam to the heart lung 
bones viccra andbrvin giving on m to second 
arv depo its and sometimes the patient succumbs 
With astonish! g sp e 1 f ramples of the s/vonta 
neous diajptirarce of chorionic cancer have 
icen reporlcJ This betravs its alliance with 
the pliccnta w hich 1 a temporary organ 

Th natural historv of chonom villi illustrates 
in a remarl able wav the distmguishing features o 
ihe cancer cell for example its po\ er of inoe 
nendent^nth erosneness and viiabtv whicn 
enable it to un lergo di persion and cstabli h 
It elf in parts of the body remote from its on m 
The natural history of the placenta 1 aston 
. hmg but facts have been gradually accumulat 
n>» whKb in reasc our a fonishment 

The placenta dominates the life pf the lelu 
rhe termination 0/ its intra uterine life comci ies 
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uith that of the phccnta and nt the end of So 
days if the child is not expelled the fetal circu 
htion stops the babe dies the placenta dies and 
la sloulv absorbed It is sii^nilicant that a npe 
placenta never becomes malittnant The \illi — 
the immature elements — arc the ‘source of chon 
onic cancer 

The pathologist s interest does not end here 

0\ \ri VN DI RMOIDS — MIsniKf CTLD I \l 
ERXOLQGIC FNrKCV 

When the wonderful cfTects which follow the 
vatal colli ion of a ‘spermatozoon with an ovum 
were unravelled bj embryologists the sperma 
tozoon seemed to be the essential factor m 
initiating developmental changes in the ovum 
There are rea'ions for believing that this privilege 
IS not peculiar to the tailed cell 
Ovarian dermoids arc familiar to surgeons to 
dav but fifty vears ago they were regarded as 
curious tumors found after death 
With the establishment of ovariotomy they 
were found to be common tumors but though 
common thev arc very remarkable Nearly all 
organs normal to a fetus have been found m them 
except the reproductive gonads skm with all us 
special elements lanugo hair glands and nails 
brain tissue choroid plexus and spinal cord 
eyes teeth cartilage and bone trachea with 
mucous membrane and thyroid gland intestine 
and Uv er The essential element is a skin cox crc<l 
lump which often resembles a mammirv gland 
sometimes with a nipple surrounded with an 
areola Sometimes a rudely shaped head and a 
stunted limb These ill formed lumps known as 
embryomata represent an ovum which has dc 
\ eloped without the stimulus of a spermatozoon 
W hile pathologists w ere puzzled by such occur 
rences Loeb induced the eggs of starfishes to ‘^cg 
ment by adding soda w alcr to the sea water of an 
aquarium — shock fertilization Later Balallion 
induced complete embry ogenesis in the eggs of 
grass frogs by gently puncturing them with cx 
tremely thin metal or glass stylets dipped m 
frog s blood It is now a common experiment in 
biological laboratories in spring time to produce 
fatherless frogs These experiments have an 
important bearing on the origin of ovarian der 
molds and support the opinion that they are due 
to the activaty of ova 

The nature of ovarian dermoids has engrossed 
my attention for nearly 50 years These tumors 
m some instances w eigh nearly 50 pounds Grad 
uahy I realized that the mass of grumous stuff 
which often forms the greater part of the tumor is 
excrementitious The embry oma the essential 


part of the tumor is skin covered and the skin 
shedb epidermis lanugo hair sebum etc hour 
by hour day by dav month by month and vear 
by year until the accumulated rubbish make the 
tumor con'Jpicuous 

I have often wondered at the frequent presenee 
of skin hair and teeth in dermoids and pondered 
on the absence of intc line How blind have I 
been 

\ peculiarity of the cubical cells lining the 
gastro intestinal track is the large amount of 
colloul material w hich forms in them under patho 
logical confluion<5 I he biggest tumors which 
form in women arc ov man dermoids Manv 
years ago 1 urged tint the membrane lining the 
honevtomb chambers of these huge cvstic masses 
was mucous membrane GradualK Ihccamccon 
vinced that thev ire embrvomata m which gastro 
intestinal epithelium is dominant 

In ov irnn tlcrmoid skin prevails and the 
accumuhud rubbi h- tbum epidermis lanugo 
and tccib- is detritus from the skin Ihis rub 
bish IS the cfjuivaicnt of the vermx casco a of the 
ulcnnt fetus 

In ovarian colloid evsts mucous membrane pro 
\aiU I he accumulated stuff is pseudomucin fur 
nished by the gastro intestinal epithelium of the 
embrv om i 

Hciuecn the extreme ivpes there is everv grad 
ilion of misdirected embry ologic energy jhese 
uimors an c m oxa which dcxclop independently 
of spermatozoa When an embryoma is well or 
ganized the character of the dermoid is easily 
recognized and it is non malignant They en 
d inger life by their bulk and septic infection to 
which they are liable 

Although I have spent much time in studying 
the minute structure of ovarian dermoids I have 
not detected in them anv evidence of testicular 
tissue or chorionic \ illi In 190 Schlangenhaufer 
discovered m a testicular dermoid tissue identical 
w jth chorionic v ilh His observ ations hav e been 
confirmed by other histologists In some instances 
the tissues closelv^resemble that of the grape mole 

It IS noteworthy that examples of mahgnant 
testicular dermoids in which chorionic elements 
were detected have been associated with enlarge 
ment of the mammary glands After ablation of 
the affected testis the mammary disturbance 
subsided 

It IS worth mention that among the peculiar 
tumors which occur m the ov aries of adult women 
known as papillomatous cysts there is a variety 
in which the microscopic structure is like that of 
chorionic cancer This variety is mahgnant and 
IS disseminated by the blood stream The second 
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arj tumors erode bone ^Mth facilit\ In ont 
example under my obser\atJon the secondary 
growths uere in the superior mediastinum and 
bud like processes eroded the nianubnum of the 
ternum and app arecl as currant liLe nodules 
under the skm 

PapdJomatous c\sts of the oiartes are as a 
rule bilateral and occur in ivomen between the 
twentj fifth and fiftieth jears of life 
It js diJficuJt to escape from this onclusion 
Prcgnani\ is an ipilome of a parastle tnfuUon 
The fetus ma\ be regar led as a tumor growing 
wfthm its mother the consequence of in infection 
bj a parasite — the spermatozoon It is a strange 
eventful hi torv Copulation is the method of 
infection b\ which flagellate protozoa-— sperma 
tozoa— introduced into the female attack ripe 
ova m the uterine or the tubal passage and con 
vert one or more into oosperms (zvgoleaj The 
oosperm embeds itself vigorousl) m the ripe de 
cilua The first elTects of the infection arc a local 
reaction — the irtest of men iruatton and a con 
stitutianal re ponse e\pre<sed bv mammary 
activity and the secretion of milk and usually 
pigmentation of the sUn localized to certain 
definite bituitions The uterus tn a marvellous 
manner adjusts itself to the growth of the fetal 
tumor and at the end of So days the death of 
the placenta coincides with labor and the expnl 
Sion of the child and its membranes The fetus 
becomes an air breathin^, mammal leads an in 
dependent life becomes m Jue cour e mature 
and seeks oppirtunities for reproducing its kind 

1 ARTLR1T10N 

Childbirth is i natural cperation and Jikc a 
surgical operation has Us risks and sequences Of 
these the t\ o most important are sepsis and can 
cer one is immediate mi the other deferred 
Tn spilt of the bidhant results which ensued 
on the conquest of sepsis and the treatment of 


wounds childbed fever persists It i true that 
endemic puerperal fever disappeared when Lis 
tenan principles were applied but the sporadic 
form persists and will persist until parturition is 
conducted on the same strict methods as surgical 
operations Take for example cesarean section 
In t66o this ancient operation had an enormous 
mortality Today it is safer than normal lie 
liverv at term since surgeons have adopted asef 
tjc methods — boiling instruments and ligature 
material —and especiallv wearing sterilized rub 
ber gloves when conducting labor 
To reduce the risks of partunlion to the level 
of a surgical operation parturient women should 
be treated on the same linos as a perspective sur 
gicaf patient 51 c sli uU n t be ashamed / > aas/i 
Ih ^ate of birth u.ith the sam dihgeme and careas 
III iias/i s h fa c •'uth a toilet is of the utmost 
value IS a protection against postpartum sepsis 
Chronic ulcerating septic fi surcs m the wall 
of the birth canal are the lurking places of patho 
genic germs and potential sources of uterine in 
fection and cancer 

bcience liath given a new commandment to 
doctors and midwues 

Th hah a t r \u 1 ruhb glov Ik a I hot 
t If H w t h li h m R Itl s th 1 1 k th a 1 IxJ 
ihta h nd Uh I n m d 1 p hllb il 

/ 


We flr under in speculation concerning the 
cau es of tumors and cancers as much as our 
predccej>sorsi floundered m ignorance of the fac 
tors concerned in animal reproduction The 
micro cope enabled us to recogni e mammalian 
ova and spermatozoa and work out their intimate 
relations 


\ Ij th t I of a m 1 p od t 0 
(ul h St i th Id It a p t m 
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IHL RESPOXSlBILHirs 01 IHI SURGI ON iO IHI PUBIIC* 

GIOKCI D W ID STI \\ \n MD I \ C \i«\f>rK 


T UI (Iisco\cr\ In rislcur of ihc c'\u'^cs of 
m'lnj diseases and of most of the phj^uts 
that ha\e afllictecl mankind changed ah 
nipth andfore\erthcrcsponsil)iIiticsof the mcdi 
cal profession to the patient indnidualh and to 
the patient in mass— the public 

Lnder the c changed conditions the profession 
in America has striven indefaligahK and al 
truisticallv to fulfill their responsibilities hut the 
opinion nail be here expressed that much of this 
effort IS wasted parth on account of the great 
number of agencies engaged in guing medical 
education to the public and the overlapping of 
their activities but also and chieflv hccau'st a 
large portion of the public cannot underslanvl 
mucli of the information offered to them in this 
wav and never will be able to understand it 
Further it is behe\ed that the best wav of teach 
mg the public is to bring an educated and sincere 
profession into contact with a sanelv inlclligtni 
cilizcnrx 

There are in Amenca between and 40 
societies national in scope engaged in presenting 
to the public a certain amount of information re 
garding a single disease in which thev arc in 
dividualU interested 

In addition evtrv large citv ind most of the 
small ones hive beside their hospitals municipal 
and private their dispensaries and public health 
<lepartments manv other medical or allied ac 
tivities covering geographicallv the block the 
pansh or the town Some of these function in 
dependenth manv of them overlap to greater or 
lesser extent while some are in mortal conflict 
thus It IS not phvsicall) possible for prenatal 
clinics and birth control to flourish in the same 
soil New "iork has besides its hospitals and dis 
pensarics more than 30 local or cit> organizations 
and Chicago is blessed at least possessed with as 
man) perhaps more 

Recognizing that from the multiplicit> of these 
orgamzations and the variet) of their interests 
there were certain to result overlapping and con 
fusion the Council on Health and Public in 
struction of the American Medical Assoaation 
was selected b) the societies to act as the sin 
g\e spokesman for the group that the speaking 
might be with authontv and not a confusion of 
tongues 

The machmer) set up bv this council estab 
lished a press bureau which sent clippings and 


other information on medical matters suitable for 
printing with the impTimatur of the council to 
■,000 newspapers (this was about 1913) There 
was also tstablishccl a lecture Inircau and medical 
lectures were furnished free on request of local 
societies V hli^irv of lantern slides and other 
illustritions raiiio talks and v arious other serv 
lets and equipment could be had on demand 

I he work done In the profession through the 
Council later changed into the Bureau has been 
enormous anti of value no doubt but it has not 
met with complete success \t least it has not 
succeeded in becoming the universal spokesman 
for one of the societies referred to 1 ns rccenll) 
obtained i million dollars in order to spread in 
formation m its own w iv about the disease in 
which It is interested and another is spending 
several millions a vear in similar propaganda 
Ihcrc can be no criticism of the motives which 
inspire these effort 5 but surelv it is a poor method 
of instruction that attempts to make specialists 
of the !ait> and an expensive method that can 
teach onlv one fhsea«c al a time 

I he International Health Board reports 341 
counlv health units in ojicralion in 34 states for 
the V car 10 6 1 hese countv units earned to the 

poor and to those remote from large centers the 
advantages of up to date methods in medicine 
1 he profession here bore a relation to the public 
similar to that of the farnil) doctor Of organi/a 
lions like these that teach medicine to the public 
but onl) as incidental to the treatment of the 
public there can be no criticism I ord Salisbur) 
said a missionarv must soon be followed b) a 
gunlioat but he never meant this to appl> to 
medical missionaries 

Tiir FDUCVTIOX OF Tilt L VIT\ 

The public ma) be divided into four groups as 
far as ihcir lav education is concerned A large 
group receives onl) the so called elementarv edu 
cation which is compulsor) ends at 14 )ears of 
age and is now supplemented in man) localities 
b> part time continuing schools which carrv the 
student approximate!) to his seventeenth )ear 
\ second group smaller in number receives the 
secondarv education covered b) the high school 
To a third group less m number than the pre 
ceding but still ver) large for America has more 
colleges and more college graduates than an> 
other rauntr) in the world is given the so called 
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higher education America has too a relatueJy 
large number of illiterates making a fourth group 

Reading is not education and the largest group 
the first will depend largely on the public press 
for its knoviledge ol things medical ctcepting of 
course those individuals who have a trusted hm 
ilydoctor Many reputablenewspapersandmag 
azmes exclude from their columns all medical 
information of doubtful authoritv and all adxcr 
tisements except those stnctlj ethical Further 
many publications have reputable doctors at 
tached to their editorial forces In spite of this 
much that is sensational and misleading finds its 
wav into print 

The charlatan and quack hav e ready access to 
this sort of pubbcitj and conscious of the fact 
that the public cannot discriminate arc perfectlv 
wiJlin,, to enter into controversies which serve to 
advertise their wares while it utterK fails to 
classif) them 

This in passing is an argument a oinst the 
doctor s advertising himsolf rec ntiv rtcom 
mended b> a well known vvriter in a reputable 
publication. The pretender in medicine or a sin 
cere adherent of one of the cults has the same 
opportunity of advertising there is no tribunal 
to decide between him and the reputable pro 
fcssion except public opinion and public opimon 
is not technically well enough informed to make 
such a decision The pacts vvillmg to make the 
most extrav agant claims promising the most to 
suffenng often bewildered humanitv has in such 
a contest an even chance of winning 

Another grouping of soaetj not based on the 
lay education of the public but on the amount 
and kind of medical information it wants mav be 
made Old age is a condition \outh seldom leeis 
called on to contemplate Similarly health ano 
gant and youn^ or perhaps careless ndod is 
rarely interested m discussions concerning dis 
ease So long as the machine goes on without 
friction there is no or only a mild interest m th 
machine but let the evil days fall the roan of 
intelligence seeks the aid of the best doctor he has 
heard of through his friends the other and he 
may even be one whohtsrecened theh)£,facrcdu 
cation flees to the mountains of promise with no 
rock of achievement beneath 

Beside those who are incapable of recemngand 
those who do not vvant medical information then 
is another large section of the community which 
wishes to be fooled hlaniand has always been 
looking for some means of cheating the jinx 
For the e medicine can possess potenev only if 
its methods are mystical and Us terminology 
turbid Teach that attenuation increases power 


It mil be accepted eagerly as lon^ as the reisons 
are not giv en or if giv en are not reasonable Their 
credulity may be drawn upon without ever stop 
ping at the boundaries of knowledge and there b 
no limit to the v asts of ignorance 
In that stage of man s spiritual developmeni 
when he regarded each object as possessed by an 
usually hostile it became necessary to 
convert it to tnendlmess Soon there arose amon 
the sons of men bright shimng spirits who for a 
consideration would undertake these conversions 
That thes shining ones were the bUohtest of their 
tribe and that to them fell these tasks with their 
remuneration is not to be wondered at or made 
the subject of crabbed cavnlling Thiswasasta e 
perhaps as necessary m man s progress as ivas the 
polytheism of later and admittedly more cmlucd 
times There are still many who prefer their medi 
cine at the hands of the Shaman who expect 
tumors to be removed by salves that have a 
so />/i«5 action stones m the gall or urmarv blad 
dcp to be dissolved by waters from Arbana and 
Pharpar and from monkeys not merely reju 
venation but resurrection 
To those best educated as education is com 
monlv qualified the doctrines and tenet# ol the 
cults often make appeal when couched in terns 
unmtelli iblc to rnosi WTio knows that a con 
sciousness of calm may not come to comfort the 
harassed soul and the suffering body throu h 
channels unrecognisable by what »e commonly 
call intellect^ \n understandinj, doctor meets 
such cases With sympathy not miokrancc The 
Romans behev ed in bodily health as a form of re 
Ii ion holding that spiritual good might i»nfer 
throu h the subtle gate vays of the body Every 
doctor know that b^ily functions are profound 
Iv mfl c^ced throu h the far more delicately 
subtle currents of the mind 
Among educators today there is a growin 
conviction that education should never end but 
should go on all through life This is an acknowl 
edgnaent of the fact that there are certain sub- 
jects concerned do ely with the texture and art of 
livino that cannot be understood until expenence 
with We has touched them and made their import 
and rveanmg clear Anstotle believed that 
political saence was not suitable for and could not 
be taught to the young Newman said Read 
Horace if vou v ill but don t expect to understand 
him until after you are 40 y ears of age 

In Denmark this continuing education is met 
b\ the siieaal high schools which are open to 
everyone over zS years of age These oiamnai y 
esUbli bed to keep alive the language and tradi 
tions of the race threatened by foreign ag rcssion 



AAILKICXN COLLLGT OF SURGrO\S 


iS3 


and dominaUon ha\c been continued for the 
betterment of the people and because of tlie pro 
found influence the\ haNC e\erascd on the moral 
spmtual and e\cn economical ^^elfare of the 
Danish race An agncultural people hrgtl\ it 
might be supposed that the curncuH of their 
schools ^^ould be m omc measure at least con 
cemed ^ath farming Sucli is not the case in 
stead literature histon and art arc taught IK 
means of the first thca can count the heart throbs 
of the \'or]d through the <ccond the) learn wh it 
institutions man has founded to help him m hii, 
up^sard climb From these studies held at con 
aenient seasons the} go back not auaa from 
their farms con aous of the dignita of labor and 
contented uath their lot 
It IS this kind of broadening education ritlur 
than technical knowledge of medicine that is 
needed in Amcnca toda} 

The medical profession long ago rccogni/ed 
the need for i continuing education a nccessiti 
sensed b} almost no other profession in simil ir 
degree ccrtainK b} none •\cadcmies of mediant 
medical societies clinical societies and asscmblus 
e\ er}'whcre bear uitncss to the desire of tlic mcdi 
cal profession to continue to learn all through 
life Perhaps medicine is more <i\ namic than the 
other professions but if tins implies a fault it con 
tarns a \artue for so is life d} namic and there 
can be neither life nor uorld uathout tradition 
or mthout change 

ST VXDISO 

In no profession are the standards of education 
so high as m mcdiane and this is due to efforts of 
the um\ersities and the state medical licensing 
boards but mostl} to the doctors themsehes. as 
represented b} the Amencan Aledical Assoaation 
\i the present time 95 per cent haac a good 
general as uell as a good professional training 
and according to the Commission on Medical 
Education in its preliminar> report of Januarj 
19 7 for the first time the standards of medical 
education m Amenca bear faa orable companson 
uath those of other countnes 

A high standard of education hoascaer does not 
connote a high standard of character or of ideals 
The age is commercial and the public is demand 
mg that its higher education be practical in char 
acter A recent aanter insists that the male stu 
dents in the colleges not onl> do not ask for an> 
cultural or liberal training but that the> do not 
even know the meanmg of these terms Medical 
education particular!} prcmedical is of course 
dependent on general education and takes from 
It both color and tone 


If tins is true and if the profession aaants the 
confidence of the public it must be understood 
that It cannot be had on a commeraal basis but 
onla on that of the soundest and highest ideals 

llic I rench have long recognized in their sas 
tern of education that the cardinal a irtucs of hon 
cst\ and obnet} arc taught ba example and not 
b} precept It is oba lous that to baa e ad\ iscd the 
artful dodger that honest} is the best polic} 
would not haa e succeeded but the example of an 
honest fatlier or mother would have silentl} and 
surcla accomplished tint end 

While medical colleges then haxc scanned Uie 
antecedents as clo<!cI} as the) have the intcllec 
liial equipment of candidates for admission the> 
have made no effort to teach m the school an} of 
the cultural or humane or liberal subjects It is 
of course impossilJc to lecture ethics into students 
at ana age particularla is this true of medical 
students 

Still there could be no h irm in injecting into 
the curricula overcrowded as it is a short course 
eg on the histora of medicine on great epochs 
and particular!} on great men Pasteur adxiscd 
aoung men to reverence ihcir masters and him 
self gave an ex imple In strewing flowers on the 
graxc of one of his bcloacd teachers caer} }ear 
on the anniacrsara of that teacher s death 

Folcarnwaih what difficult} new ideas are born 
and with what icnacita worn-out discarded use 
Jess views cling to life is in itself an education in 
sacncc and humibt} At the present moment the 
colleges haxc before them the task of clearing out 
of the attic of tlie curnculum junk that has been 
coMectingfoT}eaTs Further bcuiuscofthcrapidit} 
of di cover} it aailJ be necessara to recognize that 
one small head can never carr} all there is to 
know and to make selections of the material most 
in demand and most useful It was Herbert 
Spencer who pointed out that it might be useful 
once in a lift time while arranging a railway jour 
ne} to know the names of the cities of England 
their distances apart and b} what railwa}s they 
might be reached but that compared to other 
information this was of little relative value and 
might be looked up avith ease on the few occa 
sions required 

The general reaction to the efforts of the medi 
cal profession to educate the public and to im 
prove and elevate the standards of the profession 
IS very interesting and tells an eloquent stoiy of 
increasing (legal) state recognition of irregular 
practitioners, of aaader acceptance of man} forms 
of medical seraace based on false interpretations 
of disease of false thcones of diagnoses and treat 
ment of low educational standards and of the 
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absence of ideals E nder these conditions irregular 
practitioners according to the report of the Com 
mission on Medical Education ha\ e increased 200 
per cent in the last 15 jears 

There is no question of course that certain 
broad facts maj be taught indeed must he 
taught to the public e g that a lump m the 
breast of a \v oman should lie ma estigated that an 
ulcer anv'vhcre should not be suffered to long 
continue but there is no formidable arra\ of su<£ 
facts and the contention is that gi\ mg the public 
information through lectures and newspaper 
articles often leads them to believe that they 
themselves art versed m medicine or sends them 
to worship at the shrine of strange gods 

Let It be again emphasized that a socieU which 
tcachts the public while treatin" them assumes 
the position and relationship of the family doc 
lor 

On the other hand few of the clientele of the 
altruistic general practitioner ever desert him for 


newer gods Aware of his keen and syanpaihebc 
interest of the fact that he Inows their sj stems 
both physical and moral they care little bow 
much they understand of medicine but greatl) 
how well thev arc understood 
It IS perhaps true that the general practitioner 
i disappearing But 90 per cent of the demand 
on the practitioner (again quotin^, the report of 
the Commission on Medical I ducation) are for 
ilint sses that cannot be treated on a commumt) 
basis that is for problems of the indnadual The 
general practitioner will re appear He has been 
coming and going IhroUoh the centuries 
\Vhcn man is suffering perhaps frontin the 
great darkness there is m his heart a cry for 
understan Img svmpathv Science chan cs but 
the emotions f the human heart are constant 
and men and w jmen still weep over the tra edies 
of Lunpidis but bear with fortitude the pre 
diction of science that thev will be superseded by 
a race of supermen 
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AGENIS MODII\L\C IIIL Gl RM PI \SM' 
nvCiMiNCi cooKiirni \n sd tLn \ns vuior 


F OK centuries the iltitude of the mcdicnl 
profession toward hcrcdit\ his been i mit 
ter of great interest and of man\ hued 
changes 

As a general thing the pin sician or surgeon his 
been brought forcibly and repcitcdlv in conlict 
with the striking phcnomeni of such processes as 
infection contagion immunity ind milnutnlion 
He has therefore been ltd to c\press 1 keen and 
constructiv c interest in these things ind his iidcd 
notablj m ad\ancing human knowledge of the 
fundament il principles which thc\ in\ol\c 
During the sime period there was until 1900 
no adequate laborator> method of testing the 
strength or nature of the process of mhcntanct in 
an> guen case 

In 1900 howe\cr Mendel s Law was rcdis 
covered At once there was a great increase in 
the amount and value of genetic research In the 
27 >cars that have elapsed since then cxptrimtn 
tal genetics has advanced to a point where our 
knowledge of the ph>sical basis of heredit) is if 
an> thing more extensive than arc our facts on 
man> of the processes with winch medical men 
have long been familiar and to which I have 
just referred 

So rapid has been this progress that many tx 
pcrimcntal geneticists bewildered by wealth of 
material and the great number of recorded results 
have been forced to speciah 7 c to some extent 
This has resulted in the development of more or 
less isolated groups all recognizing the same fun 
damental principles but so far along the road of 
fascination for their own material that they have 
lost a sense of proportion in interpreting their 
results 

An excellent example of what I mean is to be 
found m Slyes work on the genetics of cancer 
Having for almost 15 years been iH a pathological 
and Old of a genetic laboratory she has collected 
with great patience an enormous number of ped 
jgrcci) of families of mice in which neoplasms may 
or may not occur for the genetic vilcrprelalion of 
which her published works show repeatedly and 
consistently that she is unfitted Her interprela 
tions have however been swallowed whole by 
editors of medical journals and others of the pro 
fession whose direct contact with genetic labora 
tones may in some cases be ev cn more antiquated 
than is her own As a result there is bound at 
some lime to be disillusionment disappointment 

F II h p dd C t Am 


and in all probabilitv discredit of gtiulit 
methods entirely undeserved by those mclh 
oels which arc m no wav to blame 
It seems to me that geneticists arc largely at 
fault for the general situation that has arisen and 
that ihcv should make cverv effort to discuss 
with meihe il men all matters of general and mu 
tuil interest ascarh ami as frequenth as may be 
possible 

It isthicdv for this reason that I venture today 
to bring up the question of the germ plasm and 
the rcsponsibilitv of the medital profession in 
using igcnis wliitli mav be able to modifv the 
heredit ir\ process in man 

In onler to [ire ent the matter bnefiy I shall 
lr\ to pnKeed from certain broad generalizations 
to more delimit and contrcit applications of ge 
nctic research to the problem of radiotherapy 

I \nOR\10RV STLDII S IN ( rNfllCS \R1 \ 

sxn \pi rovcji TO hlmvn urn dit\ 
a Tin iialun of present rcLords Two methods 
of collecting records on the process of licredity in 
man arc at present cmploved The commoner of 
the two mav be described as indirect In this case 
the investigator consults with members of a given 
family concerning the characteristics both phys 
ical and mental of other members of that family 
and records their opinions It can easily be seen 
that this procedure introduces grave errors Ihe 
opinion of difTcrent mduiduals concerning any 
one member of the family will varv as will also 
the opinion given by one individual concerning 
various members of the family I his method 
Iiowcver has given rise to most of the pedigrees 
and family histones which are published by stu 
dents of human heredity Not only is it used by 
the individual investigators but it forms a large 
part of the recorded cases on file at such centers of 
scientific research as the V ugcnics Record Office 
of the Carnegie Institute of Washington 

Tlie second method which may be described as 
dtred depends upon records of hospital cases and 
clinical observations These records are usually 
imperfect in that they fail to ascertain by thor 
ough examination the conditions found m living 
relatives of the individuals under observation 
Much amplification is then necessary if records of 
this type are to have any value Since the average 
space between human generations will be m the 
neighborhood of 25 or 30 years it is quite evident 
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tfnt records would ha'v e to be kept in a. consistent 
manner for a far longer period than has up to the 
present lime elapsed since the establishment of 
adequate systems of individual record Amarked 
e’cception to the usual type of inadequate records 
is found jn the case of the Institute for Biolo ical 
Research at Johns Hopkins Univer<!itj There 
everj effort is being- made to bring under direct 
observation all living relatives of an> individual 
who serves as the starting point of an investi^a 
tion Since as above stated between 20 and 30 
>ears must elapse before the complete life history 
of mdiv iduals of two generations can be obtained 
b> this method wc know that for purposes of 
present study even the best human records can 
not provide us with adequate information for a 
number of jears 

b J?e rdi obtainabl from /aboratot\ anmnl 
In many \ ajs the record which can be obtained 
from cyperunents conducted m the laborator) arc 
far superior to those referred to above The ac 
curacy of the records themselves are far greater 
since the individual animal b under direct obser 
vatton throughout its life history The speed of 
successive generations even in s/on breeding 
animals like dogs is greatly increased m compan 
son to human beings In the ca c of such forms as 
mice an average of between four and hvetenera 
tions a jear means that results will be obtained 
about r 0 times as fast as is the cast nit/i /lunians 
Another factor of superiont> possesse 1 b> labora 
tory forms is the great number of young which 
can be produced b> a single pair of parents fhi 
fact enables us to determine the extent of varia 
tion much more accurate/) than is pos i/»/e in the 
extremel) small families of human beings A 
fourth factor of great importance is to be found in 
the controlled environment in which the animal 
is kept By making the environmental factor es 
sential/v the same for all animal in a given ev 
p**t meat maw of the sources of non genetic 
variation occurring in humans are eliminated 

c Comparable nature of germ plasm in man and 
other animals Detailed consideration of this fact 
will not be necessary since the es entiaf simi/antj 
between the ex cells of man and other mammals 
and indeed between man and all other animal is 
recognized as a fundamental biological principle 
It may be well however to point out very briefly 
certain of the facts 

Jlan in common w ith all other bi sexual fonns 
of animal hfe possesses a de&niie form which 
characterizes the gonads of each sex The mor 
phologtcal differences are carried even farther 
than m the form of the gonads and are reflected 
m the actual shape of the male and female sex 


cells themselves The generic rcsemblarcc k 
tween the hum m ova and ova of other atumab 
or between the /luman sperm and the male set 
cells of other low er forms is obv lous and essential 
Jy universal Similarity of structure «nhm the 
sex cell Itself is also striking The general rclauw 
between nucleus and cytoplasm in the set cel! 
of all animals is as near/y con tant a phenomenon 
as it IS possible to find in experimental biolon 
PhysjologicaJJy also the compan on is a leq 
dost one Thus m the process of maturation 
ovulation and the various phenomena of (he 
oestrus cycle as well as m the process of fertiliza 
lion Itself man ani other mammals follow dis 
fincllv similar lines of physjo/o nal bthaiior 
The e facts clearly indicate that it is possible lo 
draw a dose analogy and in many cases a clear 
homology between man and lower forms 

1 \ri.RisiiNT\LivjnLNa 
a 1 h ilir trtf I f radio ocinc iubstmucs n 
sr\ th Ont of the first and most strikin eric# 
of experiments in tins field was carried on by 0 car 
lleriwigand his children Usin'* as their material 
the perm and of frogs toads and 0 her am 
mals in which fertilization can be easily observed 
outside ol ibe body these invcsti alors tested 
the effects of me^oihonum and various radio 
active salts on the process of fertilization and early 
embrvolo ical growth They showtd clearly that 
the sex cells wort damaged by the treatment em 
ployed \ be.ht dose of exposure lo the radio 
active a^ent allowed the sex cel) so exposed to 
function but produced as a result abnormal and 
monstrous embryos I heavy dose given to the 
male sex cell allowed that cell to retain its motility 
and to initiate the process of fertilisation without 
taking any part thereafter in determining the 
chancier of the off prmg The fad that such ei 
posKrc produced dtfJe ent de re s of r/ywry o>id tl j 
injured germ cells oiild function n important and 
iCtll be referred to again 

The experience of early workers with "Vrays 
and tadivint showed that complete sterilization 
yyas frequently observed where the radio-active 
substance vvas allowed direct access to the gonad 
This effect has been observed repeatedly m the 
case of rats bv Hooker and m mice by Bagg and 
the writer Where sterilization is complete ve 
may with fair certainty conclude that the 
cellb have been killed or completeK inactivated 
Of a somevvliat similar nature but of more im 
portance to medical practitioners is the fact tna 
by a lighter dose of the amc radio-actn e a en 
temporary sterilization followed by resumpt^ono 
reproductive actmly may be produced iw 
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e'^nences of a number of m\ estigators agree m 
this matter mthout, I behc\e an\ contradictory 
e\idence Thisofcoure nould mean that for a 
time sex cells were killed or completcK macu 
\ated but that at Uie end of that period acti\e 
sex cells were again formed 

Perhaps the disco\er\ of most importance (o 
the race is that ab^ormaht^ of structure nithm 
the ‘^x cell itself can be produced b> exposure to 
\ra}S The experiments of Max or Anderson 
Muller and others haxc shown that the media 
msm bj which regular distribution of the chroma 
tin material within the cx cells is normalK 
brought about is frequcnllx and fundamcntall> 
upset following exposure to \ rax s Inasmuch as 
fundamental morphological and pin ‘biological ab 
normalities mxolxmg modification of cex stc 
rilitx and m some cases carl> death of the indix 
iduals are produced bx such unusual distribution 
of chromatin it is casx to see that a xerx impor 
tant principle is inxolxcd Not onl) do such 
changes in distribution of the chromosomes take 
place but the appearance of manx morphological 
and ph> siological xanations listed bx tlic gc 
neticist as mutations is produced leaxmg cn 
tirelx out of consideration the imperfect cxidcnte 
obtained from reported abnormalities m humans 
the work which Bagg and the writer haxe pub 
hshed dealing with mice is slrongl) suggcstixe of 
the occurrence of this phenomenon The pnnci 
pie IS further established bx the recent work of 
Muller xxho because of the definite information 
which he possc sed concerning his matcnal (Dros 
ophila) IS in a position to procure mconlrox crtible 
exidence Taken together the cases listed I 
behexe seem bexond anx doubt to establish the 
direct efiectsof radio acti\esubstanccson«cx cells 

DISCI SSION 

From the aboxe facts certain lines of reasoning 
ma) be followed with considerable benefit First 
among these is the realization that anx agent pro 
ducing sterilization bx killing or inactuating 
germ cells holds the polentialitj for harm In 
such cases it is dear that the effects of radio ac 
tixe substances upon the germ cell max be great 
enough to cause death inactix it} malformation 
or internal upset of the sex cell There is no pos 
sible iLa\ of being sure that any Irealmcnls of the 
gonad dnth radw-acti c substance uhich cause death or 
inacti'nt) are not also producing m other sex cells of 
the same individual vialforn ation or internal upset 
This fact Is of priman importance and cannot 
be safel} ignored 

The three grades which lead to death inaclix 
ilx or malformation of the «ex cells are striking 


and immediate in their effect The} would force 
thcmsclxcs upon the medical profession exenlual 
1> xxhether that profession desired to recogmzc 
them or not The up«ct of the internal organi 
zation of the sex cell leading to genetic change is 
hoxxexcr much more subtle its effects may not 
make thcmsclx cs felt for two or more generations 
as xxas the case m the mice and m drosophila 
Becau*^ of the fact that the life of the indixadual 
medical man does not commonly span the entire 
life historx of two complete generations the re 
sponsibility which he feels for remote de'icendants 
of Iho e treated by him has not been as weighty 
as that felt for the patient himself or his imme 
<liatc progenx Only recently haxe the results of 
experimentation in the laboratorx made it clear 
that in the case of treatment of the gonads of 
xoung people or tho c of reproductive age it is 
impcratixe that the medical practitioner should 
look bexond immediate results and shape his 
cour e of action in such a w ax as not only to bene 
fit his particular patient but to insure the con 
sidcration of the remote descendants of that m 
(lixidua! as xxcll 

Certain cntici m of this con eratixe point of 
xicw will undoubtedly be made Theu c of radio 
thcrapx is increasing and its rew ards arc lucratix c 
\\ hole journals are partisan enough to concen 
tratc on that particular held and results which are 
contrarx to the popular desire — that such agents 
be considered mild and safe — arc therefore not apt 
to be enthusiasiicallx rcceixed One of the most 
thoughtless and sinister suggestions is found in a 
recent paper by Dr M K Robinson in which the 
author cites \urnbcrger and apparcnlK agrees 
xxith him in the fact that if hereditary defects are 
produced which are Mendehan rccessixes the 
situation IS harmless He makes this assertion be 
cau e inbreeding m humans is unimportant and 
relatixely rare Thus he considers that the chance 
of mating between two individuals who carry a 
recessive hereditary defect produced by irradia 
tion IS not xxorlhy of consideration What he 
really is advocating by this suggestion is that we 
shoidd not worrx until such individuals have 
thoroughly ceded the human race xxith a wide 
spread sprinkling of the defects in question After 
such seeding however it would crop out sporadi 
call} in any locality m a manner entirely bey ond 
our control This would follow because every in 
dividual xxho earned such a trait would hand it on 
to approximately one half of his progenx even 
though it might not appear on the surface An 
other criticism advanced by Fobmson shows a 
lack of appreciation of physiological change dur 
mg the life of a mammal which proves his almost 
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compJefe unfitness to approach the matter from 
an experimental angle It is of a tjpeof comment 
altogether too common to those of the medical 
profession «ho haxe forp,otten the foundations of 
scientific criticism and consists of his expectation 
that repetition of a guen exposure of raj to 
animals geneticallj different from those used m 
the first experiment would produce similar results 
to those first oht lined There is sufficient genetic 
variation between brothers and sisters in a single 
strain of mammals, which have nit been made ge 
neticallv homogene us bj continued inbrce ling 
so that one might fairlv expect different results to 
follow an identical exposure ta an\ raiio ictive 
agent Ihi factor rf uncertaintv is multiplied 
manj times m ihc case, of the human maicnat 
which m Its verv essence is hiohK variable The 
cr) Jact thcl r sulh J exposims t) radi aclne ub 
iiuff es do n i aLax proiuc (he anic n uld n one 
ifthereaons h\ tii cmphsinxi them metical pn 
httoiicri iliattld pro ci tilth the itlmo I riK/i)« I he 
use of rays on living material is n >t nearly so 
simpJeasis the use jf other agents commonlv cm 
ployedmdifftr nt txpc rfiherapv 
One other point worthv 01 emphasis an 1 likelv 
to cause confusion and ne \hichi rarclv rcco 
nized IS the fact that the average medical prac 
lUionet has not grasped 1 arix the h tm ti m 
lietween transmission and heredttv hrom a bio 
Ijgical point of view the term here htarv svphi 
Iis IS a mi nomec In ihi ti t there is involved 
definite frtnsmissi n of m active prin yile in a 
relatively unchan ed form from one generation to 
anither //mdi/v on the other hand mean that 
m some a\ the c irapo i*ion or the organizati m 
of the sex cell itself has been lif ered in such a m «n 
ner as to pro luce a re/Iection of that change m an 
altered structure or function of the animals iri^ 


it^; from that cell itself It will be .^en that cor 
stitutional tendency to susceptibility or resi 
tance to various tvpes of disease and the cause 
underUmg constitutional abnormaliti s may ^ 
produced b> a complex process of heredm aJ 
though quite obvaouslj their direct Iran nus iot 
would not be likely 

CONCLUSIONS 

I The germ plasm is modifiable b\ certain 
agents which affect it directly 

Radioactive substances arc amon the 
most powerful of such vgents 

) \nv agent which kills germ cell bears ihe 
possible power of producin" maclivatan mal 
Urmition an t kinetic changes when used m dt 
creasing amounts or strength of evjiobure 
4 ihe duty of medical men to future genera 
tions demands Chat 

a iccurate sv terns of human record be 
c tablishe 1 

b that medical men keep up to date with ad 
vance III evperimtnlal genetics 
c that they use extreme caution in advocating 
the ust >i agents w hich may affect tht germ plasm 
in voung inhvilual ir in mlivilual of repro 
ductive a e 

<1 Chat they discourage acceptan c ol re ulJs 
ba ed on coniril data insufficient in number a fi 
inafequatc Cfn this respect the paper of Kobin 
SOI) before referred to in which the total 
mental data consi ts of eight exper rrents ca n 
«. nsisting f one rabbit 1 an outstanding ex 
ample to I e av oided ; 

e that thtv encoura e the inclusion wherever 
|)o sil Ic ot courses on expenmontal metho'ls an 1 
sticnfiJK. criticism m the pre me licai or medi al 
urricula 
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PROGRESS AND PROSPl CP LY TREAIMEM 01 CANCER* 

lU ROUl PT II CKCINOIGII MI) 1 \C S Rostos 

Ch m f tb t mm il ib T tm t f M I en t H th R i m ] \ y 


T he Committee on the Treatment of Mahg 
nant Diseases with Radium and Y raa of 
which I haae the honor to be chairman has 
attempted to make available for stud> a portion 
of that great mass of surgical material m this 
countr) which ma\ aid m providing an answer to 
some of the di^sputcd points in regard to the tre it 
ment of cancer in its more common situations 
Anv attempt to review the literature at once 
makes evident the fact that published reports of 
end results in cancer cases from ilifTerent tlinics 
have been prepared under such difTcrent condi 
tions that no combination of the figures presented 
IS possible and the adv antage of large nuinlicrs of 
cases in eliminating individual errors ami c\c«.p 
tions IS thertbv lost lo overcome this dilhcultv 
the committee has attempted to do two things 
(i) to e&tabhsh a uniform method of clas ifving 
and recording cancer ca cs of the more important 
regions of the bodv and ( ) to establish criteria 
which could be accepted m cver> clinic m regard 
to the inclusion or omission of ca c records for 
consideration 

Such an effort has. placed a great burden upon 
the imhvadual representatives of the clinics pir 
ticipating m these mv esiigations since all the hos 
pUal material for a specified period has to be 
reviewed and data secured and entered on the 
abstract cards in accordance with the commit 
lee s speafications 

To permit a minimum ^ vear end result report 
the cases to be studied have been restricted to 
those of the calendar >ears igi8 1919 and 1920 
In the tirst investigation that of cancer of the 
cerviv the period was from 1914 to 19x9 In 
dealing with cases treated so long ago it was 
necessarv furthermore to restrict the invesliga 
tion to those clinics m which accurate records 
adequate pathological service and a complete 
follow up s} stem were at that time in operation 
One prehmmar} report on the end results of 
treatment of cancer of the cervLv was published 
m 19 4 although at that time a full 5 vears had 
not elapsed and a follow up of onK 3 >ears could 
be oblamed m the later cases 

At the present lime two reports are in prepara 
tion (1) the cervix cases are being carried to a 
minimum 5 jear end result and ( ) material for a 
report on cancer of the breast on a minimum 5 
vear basis is being analyzed Abstract cards for 
R po tp t 1 tlb Cl U c ftl Vm 


three other forms of cancer have been prepared 
and the collection of records for cancer of the 
mouth and tongue cancer of the rectum and 
cancer of the ovarv has been bc„un Similar 
cards for tanctr of the colon and of the thvroid 
art in preparation 

lo this verv brief statement of the activities 
of the conimiltce I should add m> appreciation 
of the cordial coopcrition which has been 
obt lined on all sides in the arduous and time 
tonsuniin„ hhor of looking up and abstracting 
ca t record and in securing the necessarv data 
on the end results a burden winch falls as a 
rule upon the voun^er members of the surgical 
fraternitv but one wlntb is csstiUiil if accurate 
knowledge of the results of treatment is lo be 
obtainecl 

That omesueh ucurate tali tics of the results 
of the difTertni methods of Ire iiment of cancer 
arc grcallv nteilcd is evident todaj on ever) 
hand I he medical world univcrsallj accepts 
surgerv and radiation as elTectivc methods of 
treatment for cancer and while a multitude of 
other methods has been advocated from time to 
time ome undoubtcdlv in all good faith and 
others unfortunitelv for less worthv motives 
none of these other methods of treatment has as 
vet gamed the confidence of the medical profes 
Sion Even as regards the value of surgerv and 
radiation there are honest differences of opinion 
among those well qualified to judge and it is to 
secure information for the better appraisal of 
these methods that the work of this committee 
has been undertaken 

The past few >ears have seen a number of 
advances in our knowledge of the biolog) and of 
the palhologj of cancer but the cause or causes 
arc still unknown to us and the prospect of a 
specific remed} for the di'ica'^c appears to be as 
far awav as ever We can go further and state 
that even if such a specific remedy were to be 
developed as in the ca'^e of diphtheria or malaria 
the problem would still be far from solution for 
It IS well known that even these diseases must be 
recognized in the earlv stages if the specific treat 
ment IS to be curative 

It IS the diflicuU) of the recognition of the 
carl} ca«e of cancer both bj the patient and b> 
his phjsician which is chiefl> to blame for its 
high mortahtj That surgerj can cope with the 
(11 1 S t. I> t t O t be 6 9 7 
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disease in its early stages is abundanil> demon 
strated in man> regions The fact that from 70 
to 90 per cent ot cases of breast cancer can be 
cured if operated upon durin^, the early and local 
stage of the disease before the axillary lymph 
nodes are affected is sufficient evidence of the 
truth of this statement Unfortunately such 
early and favorable cases include only about 25 
per cent of the cases of breast cancer that enter 
our general hospitals and the prospect of cure in 
the other 75 per cent becomes progressively less 
and less with the longer delay and the wider 
extension of the disease 

These are the facts which justify the campaign 
for the education of the public which is sponsored 
by The American Society for the Control of Can 
ccr An awakening of the public mind to the 
recognition of suggestive symptoms and to the 
danger of delay is undoubtedly the Iirsi considera 
tion This education alone however will not 
solv c the problem An educated public has a right 
to demand an educated medical profession and 
there are too many practitioners who still follow 
the wait and ee policy m a doubtful ca c 
and thus permit the disease to extend from the 
favorable to the incurable stage before iheir very 
eye 

The fact IS that cancer today is not a one man 
job It require all the resources and all the pro 
fessional talent ot a large | cneral hospital to deal 
with the disease in its many ituaiions 

In nj o\ n stale (Mas achuscttsl under an 
energetic publ c health cemmi sioner supporlc I 
by the legi lature and by a governor who rcc g 
nizes Iws tepotvsibihty for the health of the com 
munity as well as for its material welfare a sys 
tern of tvyelve special cancer clinic i» bcmc 
ganized m the larger general hospUils scattered 
throughout the state In each of the c climes a 
group of physicians ib available \ho are c<m 
petent to deal with cancer m all U situations 
and equipped nth material resHirces to treat all 
stages of the disea c buch service may be 
rendered free to the po m patient or a moderate 
fee charged to those v ho are not m need of 
chanty The work of ih* be clinics is co-ordinated 
with a central stale career hospital of seventy 
five beds v Inch again is equipped with staff and 
personnel to deal with cancer m all its forms We 


believe that such facilities cannot fail to add to 
the prompt and effectiv e treatment of the disease 
m "Massarhusetts 

With an educated public and with competent 
professional ability to deal with earlv and doubt 
£ul cases near at hand a great stride his been 
made m the utilization of our available resource 
against cancer Unfortunately however there 
IS room for improvement m the application of 
treatment both surgical and radiological m 
many ca es Thirty per cent of the cases of can 
cec of the breast coming to the Iluntm ton Hos 
pUal for treatment of recurrence after operation 
are found upon investi/ation to have had per 
formed originally an operation which falls far 
short in extent of tlie recognized limits of the 
radical operation for cancer of (he breast The 
reasons for the failure of the surgeon to give to 
his patients the chance every case should have 
of being cured by racfical operation are hard to 
understand but I suspect that apathy or pe 
simism as to the probability of cure are the most 
frequent motives Inadequate operations of this 
sort are being performed tod iv m many of our 
hospitals and it is this fact as much as anythin 
which jusulies the segregation of the cancer 
maictial of the ho pital in the hands of a group of 
men who are interested and villing to give tneu 
whole A tivity ti the welfare of the cancer 
patient 

\\ hat IS true >f the surgical treatment of cancer 
I hkcv ise true of its treatment by \ ray and 
radium Not every patient obtains treatment 
from a radiologist v hose greatest interest 1 in 
thcrapv Many treatments are given with mad 
equate apparatu and many m a pcrfunctotv 
manner that off rs little advania e to the 
patient Especially in regard to radiation therapy 
lb to be noted the frequent la k of ucu ate 
records and of an effective follow up sys em It is 
again these facts \ hich justify the 'special cancer 
service in the g ncral hospital where the Y rav 
ami radium iherapeutiit can join with the ur 
gcon the pathologist and the speciali s tn other 
branches of mcdict e m consahauon and co- 
operation with a Mew to giving to each irdmoual 

canter patient the treatment cr the combination 
of the meth d of treatment hev suite] to that 
in hvi lual evst 
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CHRONIC ULCER OE TILE DUODENUM AND STOMACH' 

IKJOIINll DPUir MO I \CS I jnuvDELriiK 

I N addition to chrome ulcer of the stomach stated that rccov er> from h-emorrhagc due to 

I w)l include in this paper cliromc duo chronic ulcer takes, place m the majoritv of 

denal ulcer I ha\c alwijs considered instances But again I sa> this is not alwajs 
these conditions most interesting in fact most so for I ha\ e seen i number of cases that w ere 

fasanating Although it is said that tlic ques medicallj treated to death What I ha^ e just 

tion of treatment is not settled still I feel that said is neither to discountenance medical treat 
the accomplishments of surgcr> in treating ment nor undul> to praise surgical treatment 
the'se lesions arc as a rule most satisfactor> but to g!\e to each its proper merit I ha\c 
1 believe that the gastro cnterologist the in operated upon over loo patients with perfo 
termst and certain surgeons who lack confi rated chronic ulcers nearlj all of whom had 
dence in their work are to a great extent been treated medicall) for a number of > ears 
responsible for the doubt as to the good ac In all such cases there was no question as to 

complished bj operative as against medical the prcs-encc of an ulcer as it was seen and 

treatment Pcrsonallj I can say the longer I palpated in the opened abdomen I am not 
practice surger> the more confidence I have one who believes that theN raj is infallible in 
m the surgical and the less in the medical the rccognttion of ulcer I have often ques 
treatment of chronic ulcer The place which I tioned the pre operative diagnosis of ulcer on 
giv e to the medical treatment of chronic ulcer N raj examination and hav e found at opera 
is that before the diagnosis is definitch estab tion chronic cholecjstitis with surrounding 
lished This statement is based on a studj of adhesions or chronic appendicitis or chronic 
the non perforative as well as the perforative pancreatitis or in averj few instances viscer 
ulcers on which I hav e operated Nearly all of oplosis 

these patients have had medical treatment for The diagnosis of bleeding ulcer is bj no 
jears before thej came to operation It is a means alwajs a correct one Confusion mav 
reflection on the profession that so many be caused bj bleeding from multiple abrasions 
people who manj times have been pronounced of the gastric mucosa ulcerating oesophageal 
cured of ulcer die from perforation of or vances Banti s disease all of which goes to 
hemorrhage from a chronic ulcer It is show that w e must be on our guard 
claimed that haemorrhage from an acute ulcer In the last analysis the tjpe of surgical 
can be cured under medical treatment This treatment wall depend upon the tjpe of ulcer 
maj be true for a large number of cases but that is whether or not bleeding has occurred 
not for all for I have seen patients pensh from and whether or not the ulcer is attached to 
hcemorrhage from an acute ulcer It is also surrounding structures its location size the 
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bleeding; ulcer is not ^cce';'?ll)lc for sifc rcmo\ 
b\ cnutcr\ or c\ci ion or \\hen the pen ulctr 
ous cxuditc js too diffuse the operation should 
consist of 'imputation of the duodenum he 
low the site of the ulcer 'ind the exudate 
and rtmo\'il of the pxiorus It is cs<;entnl 
that along with the ulcer all of the pen 
ulcerous exudate be remo\ cd and al o b\ care 
ful examination that one m ike sure that there 
IS not a second ulcer present In the latter 
circumstances I prefer a subtotal gastrcctom\ 
although ordinarih I do not ad\ocatc sub 
total gaslrectom) except for gastric ulcer 
When the ulcer is on thcpostcnorwallof the 
first portion of the duodenum its recognition 
IS more difficult Here we must see well and 
palpate w ell othcrw ise the ulcer w ill be misscd 
The recognition of exudate in the gastrohcpatic 
or lesser omentum in juxtaposition to the duo 
denum is a signpost lending to the site of the 
ulcer which with the detection of the crater 
justifies the opening of the duodenum then as 
the margins of the incised walls of the duodc 
nal wound are retracted the ulcer wall be cx 
posed I place great x aluc on the use of the 
Cameron light in these cases In fact b\ this 



Ti 7 Antenor anastomosis of the jejunum to re ected 
stomach with a short loop 



Fik 6 Castnculccrof tliclesscrcurvaturc I Chronic 
ulcer ti 1 mes of the le» cr curvature 

me ins I often am able to demonstrate the ulcer 
to the xiMtors in mj clinic 
If tilt ulcer is located on the inner pancreatic 
wall of the second portion of the duodenum 
onl> a i>osttnor gastro cntcrostomx is done 
but if It be a bleeding ulcer m addition to a 
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decree -ind clurn^ttr tf the pen uk-'rous ev 
udilc tbc size ind depth ol tlu cr iter Unless 
vtrv small the cr iter is midc out b\ ippo mg 
the \Mll of tht M (.us opposHt the site of the 
ulcer uith the ulcer site \\ ith the linger tip 
the deprt sjon con ututmg th crater can then 
be re idiK tclt 
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CENTER ULCER 
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lor the mall ulctr on the antenor nill ol 
the lirst porticn of the duedenum a po tenor 
gaslro enterostom\ is u ua)l\ theopcntionof 
choice but if the operator is skilled andsopre 
fer a Ralfour cauterv rernnval or excision of 
the ul er tnd i posterior gi fro enfero foraj 
IS kIciI although some surgeon con ider a 
gastroduotlenostoma oraFinnca ptloroplasta 
(he better procedure F or bUtding, ulctr ol the 
<luodtnum if accessible c^uter^ dc truchon 
or cKcisnn foil >ued b\ posterior'll tro enter 
ostonn IS the proper method But when the 
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DEAVER CHRONIC ULCER OF THE DUODENUM AND STOMACH 
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THE CONSIDERATIO^ OF CONTOUR AS WILL AS EUNCnON 
IN OPERATIONS FOR ORGANIC ANKTXOSIS OF THF LOWER JAW' 
i{\ \iriLU r uL\n md r\cs st iouj«5 missocri 

r miheDp tm t f S > h Et tn t> Sch I fMd 


P REMOUS to 187 the common plan 
of treating ank^lo‘;lS of the jaw was b\ 
forceful stretching or b\ excision of a 
section of bone from the angle or bo(!\ In 
1858 an Englishman named George AFurrx 
Humphrex excised an enlarged condxlc of 
the lower jaw Howexcr the operation of 
exasmg one or both cond\ Ics for an ankj losis 
IS usuall) credited to Rottim who published 
his report in 187 (Eig 1) Before 1900 
almost exer> conccixablc txpe of operation 
for this condition had been reported c\cn to 
remoxal of the jaw 

This subject is again brouglU to xour at 
tention not in the belief that an> thing rcall> 
new xxall be presented but ratlicr to cmpln 
size certain factors tlie detailed descriptions 
of which are rather meager or lacking in the 
hteraturc and also to bnng out a few special 
points which xxall be emphasized l)x citing 
appropriate cases 

ilECH XMCS 

Excluding inflammations tumors fractures 
and muscle spasm chronic limitations of the 
moxement of the lower jaxx max be due to 
fa) fibrous or bon> changes of the joint itself 
(Figs 1 and ) (b) change in the shape or 
bon> fixation of the ramus (Eigs gd and c) 
(c) scars about the joint or in the check 
(Eigs 6a and fa Eig g) (d) infringement of 
a neighbonng bonx process (Eig 5) (c) a 
combination of an> of the aboxe factors 

(F'g 9) 

OPEN OPER<VTIO\ XERSUS FORCEFUL 
MXNIPULXHON 

Though occasional successful instances hax e 
been reported forceful dilation of a limited 
jaw opening of long standing xxhich has dc 
X eloped gradually is seldom satisfactorx and 
IS not xxorth the effort inxolxed (I ig i) Tor 
permanent relief the cause of the fixation 
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must be eliminated or modified the more ac 
curate the pro opcratix c determination of this 
cause the better and simpler will be the cor 
rcction Ilalfxxax measures max gixc relief 
much more lasting than simple stretching but 
both art apt to be disappointing Exposed 
scar bands should where possible be clis 
social out and replaced bx a skin bearing 
flap rather than simple incision xxath inlax 
Ihicrsch grift In attempting correction bj 
operation it is in most cases better practice 
to remoxc the upper part or almost all of 
the ramus rather than to tr> to reconstruct 
the joint The latter is a nice operation but 
the former is much more apt to be successful 

EXTERN U PErORMITX 

\\hcn the ank> losis has existed during the 
growing period and is due to a fixation xxithin 
the joint Itself whether bon> or fibrous there 
xxill be some shortening of both the ramus 
and bod> on the afTected side with a cor 
responding backward and lateral displace 
ment of the chin (Figs 3 18) If the fixa 
tion IS unilateral and not complete the chin 
will further dexaate to the aflcctcd side when 
an attempt is made to open the mouth This 
latter point maj be helpful m determining 
which joint IS fixed 

INCRI XSED XNTEROPOSTERIOR BPEXDTir 
OF THE RVilUs 

If the limitation of moxement is pnmaril> 
due to scar bands that fix the lower to the up 
per jaw the ramus max become abnormallx 
broad from before backward This might 
possibl} be due to a failure of the anterior 
border of the ramus to be absorbed as is 
ordmarilx concurrent xxith the normal growth 
of the lower jaw In addition to this abnormal 
breadth the two jaws max be found fixed to 
each other b> bonj union (Eigs gd and e) 
If the injur> to the soft tissues happens after 
growth IS completed the subsequent scarring 
does not seem to cause these bone distortions 

8 I « 'I > 6 9 S 
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smalJ intestines are left long an entero enter colon imi araslomo 10^ the end of the stem 
ostomj canbedone ThcMojnihanojwration ach to the stde 01 the jejunum is probahh 
wath a short interior loop bringing llit jeju easier than the Billrv-th II if a \\t ie re cction 
num not f ir Irom its arigm o\ er the trans\ erse ot the stomach ha been made 
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1 \fter the hxed joint is freed the aJTtcted 
‘Side of the mandible maj be dragged forward 
and fi-xed in this position until the lendcncx 
to recede IS overcome (Fifes ^ 7 lO i/ iS) 
At first the fixation is made b\ interdental 
waring but later the pull of a rubber band 
mav be used In unilateral ankjlosis with a 
receding mandible it maj be necessarv to 
section ramus of opposite side to get best at 
tamable position of bod> of jaw (Fig 4) 

Iht receding chin can be built out b\ 
means of an implantation of costal cartilage 
(Figs 7 15 17 18) 



Fig 5 


3 Jhe faci il obhqmtv remaining after tix 
ing the jaw bone m its new position can be 
rendered Itss noticeable bv shifting the soft 
tissues of the chin latcrallv b\ filling along the 
fiat side of the jaw with cartilage or b> a com 
bination of thcsc (I igs 17a d and c) 

Tvrrs OF cvsFs \sd methods op trevtmfnt 

lioin otergroulhs obotil the joint — double resection 
and parti il open bite V blow on the face (Fig 1) 
ma> be followed bj an overgrowth of one or both 
condvies or of the neck, and there mav be an asso 
ciatcd <lownvAard growth from the temporal bone 
An> of these mav distort the joint and limit move 
ment without causing a true ankjlosis It was 
probabl) such a case that was onginallv operated 
upon b% Humphre) Figure i a roentgenogram 
taken in Mav 1025 shows such an overgrowth 
In iQi at the age of 10 vears the patient was re 
ferred to us bv Dr C H Clav with a historj of 
previous good health but at the age of 8 vears she 
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(Fig iial Elimination of the scars uith 
restoration of the soft tissues soon after injury 
ma> pre\cnt this, distorting growth of the 
bones (Fig 13a) 

RELATION OF COVD\LE TO NORMAL 
MOVEilEST 

Wlule the presence of a normal cond>le is 
essential to the normal development of the 
mandible and of the temporo mandibular 
joint and to normal strength and stabilit> 
and mobilitv of the mandible still neither 
condjle is es ential to useful function (Figs 
13a and b) The writers own conclusion is 
that the lower jaw is hung in such a perfect 
muscular balance that both C0Dd>]es can 


be removed and where desired the jaw can 
be moved forward mthout senouslj cripplin 
function (Figs 14 and 15) This latter point 
probablj evplains the unnersal success in the 
restoration of this joint obtained bj the sim 
pic CYCision of sufficient bone wath or without 
complicated efforts to furnish a substitute for 
the necessarv joint surface The writer has 
always attempted to interpose a fatty flap or 
superficial temporal fascia not mth the idea 
of placing a barrier between the bony sur 
hces but to help fill the dead space that is 
left after removing the condyle (Fig 7) 

CORRECTION OF THE EXTERN VL DcrORMin 
That a plea should be made for the im 
provement of contour ns well as for the 
restoration of movement is the chief aun of 
this paper (Figs 6 to 15) Correction or im 
provement in appearance may be accom 
plished bv one or n combination of everal 
of the following procedures 


! ' 
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Dtreclion of rotation in bringtn!^ the jau foniard 
Figure 3 IS a diagrammatic representation of a lower 
jaw short from before backward on the left side 
on account of an ankjlosis of the left joint which oc 
curred during the growing period '^fter fixation 
was relieved we were able to bring the s5mph>sis 
forward and to the right b> rotating the bone 
around the center which is at the right cond>le 
The left ramus will move m the direction of the 
arrow a the symphjsis in the direction of the 
arrow h Note that the sjmphvsis moves forward 
as well as toward the midline 


.Se tton of the ramus to bring }orj,ard the body 
The patient show n m I igures 4a b and c had scarlet 
fever ami suppuration around the left temporal 
mandibular joint at 2 >ears At 16 years she had 
extreme recession of the chin and inabilit> to open 
the mouth From lack of appreciation of the true 
mechanics of the condition the writer in rebruar> 
iQoS cut both rami in two and dragged the bod> 
forward This brought the chin into a better posi 
tion but did not permanentlv cure the ank>losis 
The result of this is shown in Figure 4a which was 
taken late in 1908 \ marks the posterior border 
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had fall n half tor onto hr ha Tbce months 
before e s \ he she could not pen her mouth 
freeh at d t th tim» the s mph sis a s) ijhlh 
to the right the r ht lo er cuspid bein^ slighll 
b h n 1 the uf pe The open ng b t e n upi er and 
lo\ <r lateral inci or \as i millimeters the limit 
of movement as not sharj U detinel but could be 
forcefulli St ct hei In h arch loi? the optrang 
vas stretched to s cent n cters and it \a 2 mi(h 
n eters 3 da alter this ofcrati n Tie child v as 
kept under observation lor months with no de 
c ease in the opciunt, she rctu n d in March 10 
Mth onh a sugee l on of mov ment Both joints 
were then ci ed including the condvle and the 
o erhang ng bone that arose from around the outer 
\ all of the glenoid fossa Themandlleva dragged 
fort ard and fi ed for i da\s at hich time the 
inter iental vvi ing vas removed It v as found that 
V hile movem nt \ as not parad c I (Fig 13) 
because of the ele ation of the occlusi 1 urface of 
the molars the e v as a separation of the met or 
teeth \ hich \ uld requ re further t eatme t 


Thi is the secon 1 ca of ours m vhich fierthe 
resection f both joints at 0 ce there vas a part al 
open b te 1 1 the inci or ref. n and both folio ed 
earlj remo al of the de tal n t n If the immedi 
ate re t etching of ih opening a \ the re ir n of 
the teeth ill not remedj th I can be corrected t 
cti n n{ the amu on e ch de bclov the s te of 
the ir vio s oper li n and then Ming the ja in 
occlu ton u til b n\ uni n occur 
6/ / j ? ; f/c I 1 a if ( f / ngures 
a nd b MchaeX vp tursofa hi dj tears 
Id V ho h 1 gonorrh 1 art! it at b rth e ultin 
n an ank los n the I ft s de Fimire a h sthe 
left amu and damag d j 1 t N tice tlat the 
eloping sixth c r m 1 r i n the r mus and 
complete! distal t the s th \ ar molar in the up- 
pe jaw b On th side the amu in the roent 
g no m measured onlv 5 t nt mete s n ts {.reat 
t 1 i th h le 1 Figu e b the uninju ed 
th elationship bet veen th uppe adl ersitfl 
c r m lars i al out n tur 1 a d the ramus measur 
0 ceniimete s 
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of the upper part of the ramus dragged obhqucl> 
forward as the bod> was ad%anccd 1 shows the 
ramus below the bone cut The bone cut itself is 
indicated b> the light line between these two The 
resulting false joint later became fixed and the left 
condvie was therefore removed 
The proper procedure in this case would have 
been at the original operation to have removed 
the left cond>le and cut through the right ramus 
This would have restored movement and at the 
same time permitted bringing forward the jaw 
Figure 4b was taken in 1911 and figure 4c in 
19 S A study of the relations of the two last molar 
teeth Will show there was a slight recession of this 
sideofthejaw after removing the condjic Fhewire 
and nail show n at the s\ mphv sis in I igurc 4a arc in 
a cartilage implant made in September 1908 and 
in spite of some immediate suppuration the car 
tilage has remained in place ever since This type of 
cartilage fixation is not used any longer 

Limilation of mo cmenl due partially to an oier 
deiehped styloid process that preented normal back 
uard excursion of the angle Figure 5 is a roent 
genogram of a 5 year old patient v ho was crushed 
under a falling bale of hay and generally injured 
Between the ages of 11 and i years it was noticed 
that she could not open her mouth freely Exam 
ination showed that the excursion of the lower jaw 
was limited and from that time on the chin became 
relatively more receding and the downward cxcur 
Sion of the lower jaw lessened When she consulted 
us the patient was i years old delicate and very 
thin The mandible was undeveloped and the great 
pt possible vertical opening between the upper and 
lower incisor teeth was one eighth of an inch Be 
cause of the backward displacement of the jiw the 
lower incisors were one fourth inch behind the up 
per which with the one eighth inch opening gave 


a possible fccilmg space W c thought that the lack 
of development wis related to the early injury but 
tins did not exphm the limited movement which 
presented the following peculiarities the movement 
was free until the opening between the incisor teeth 
was one eighth of an inch and then stopped sud 
deni) During this movement the right condvle 
traveled forward as much as it would do in normal 
full opening of the mouth The left remained ap 
pircntlv stationary and the chm moved to the left 
more thin it did downward This whole picture 
could be cxpliincd on the theory that there was a 
loose fibrous ankylosis of the left joint ind on that 
side the angle was prevented from moving back 
ward by striking some firm object \ poor \ rav 
picture the best available at this time failed to 
throw light on this point 
The indications in this case were to give a free 
opening of the mouth to establish a better occlusion 
of the teeth and to improve the profile by carrving 
the chin forward ind holding it there The rami 
were sawed transversely on both sides and the body 
of the jiw brought forward until the lower incisors 
were a little in front of the uppers and the chin 
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of the upper part of ilic nniui (ln>,j,C({ oblxiudv 
forward as the liO(l\ KhTnccd I ’■bows tbc 
Tamils beloi\ the bone cut J he bone cut itself i< 
indicated h\ thclislu lint, bcnucn t}ic«c two Ihc 
resultin fal e joint htcr became ri\cd and the left 
coDdile Tias therefore rcmo\t<I 
The proper procedure iii tin ca^c woubl In\t 
been at the oriRinal operation to ha\c rtmoxnl 
the left condj It and cut throuch the nU»t nnius 
Tha ncmld ha\c restored moacnuni tnd nt tin 
same time permitted brinynf, forward the jnw 
l^imre 40 was taken in ion and I icurt 4c m 
^9*3 \stud> of the relations of the two last nu lar 
teeth Will show there was a sIirIu recession of tins 
me 01 the jaw after rcmoainR the conds Jc I he wire 
and tml shown ai the s\mpli\sis in 1 t^urc 4a arc m 
^ ca implant made m September tooS anil 
prte ol some immediate suppuritum llit car 
'^i^^tcmained in place c\cr sinct Ihis tape of 
yk-feC fitaiion IS not used ana longer 

pur/jj//) l0 in 0 (r 
process that prraitcl u irw 1/ I uk 
Reno ^ 5 IS 1 roent 

under •, Ml ^ patient who was crushed 

Between S"® Rcncralla injured 

that 5fi . ti and 12 acars it was noticed 

mation . Ber mouth frtcl> I sam 
''aslicuudnnVt’'^^ of the lowcf jaw 

relatueh mnrp the chin became 

‘oitof downward cxcur 

t>s the natieni kssened When she consulted 
Themnniuvi* delicate and \cra 

possible eettical 1 “ “"‘* 1 ' ‘’’P 

^ou-er iccisQt imik between the upper and 

Muse of bacU, ‘^'gbih of an inch Ik 

incisors we^. I”*" 

''Wh with fK«, ^ inch behind the up 


a {K>s ibit fccdink spare Wt tbouRht tint the lack 
of development was related to the carU injiirv but 
till') did not ixplain the iimitid movemunt which 
pn cnl(d the following pcculnrities tin. movement 

V as frtt until the opening hctwtcii the incisor Itclh 

V I one tijjhth of an inch ami then stoppt 1 sud 
Icniv During this movement the nuht condvit 
irivcKiI forwariJ as much as it wouhl ilo in normal 
full optninj, of the mouth I lie left rcmaintd aji 
partntlv siatiomr) and the chin moved to the left 
in rt tlnn it did downward fins vvholt picture 
roul I bt txplimtd on the ihcorv that there was i 
loj c librous ankvlosis of the left joint and on that 

lit I Ik inclc was prcvtntcd from moving back 
w »r<l I V trikinR some firm object \ poor \ rav 
pKtuu the btst available at this time failed to 
ihr w light on this point 

lilt mlicitions m this case were to give a free 
I ] tnmg I f the mouth to establish a better occlusion 
if tilt ittih intl to imjirovc the profile bj carrjing 
ih thin f »rsv vr<I and holdinR it there I he rami 

V tri siwt i tnnsvtr civ on both sides and the bodv 
f (he III Ir ught forward until the lower incisors 

V trt I fifth in front of the uppers and the chin 
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s\mmetricall\ placet] It i as Mred in this positio i 
In 4 u eelvs the union w as f xammeti anil f wntj not to 
le strong so the teeth \ ere rewired lor h ueks 
more Uhen the \ ires ere rcroo\ed from the 
teeth It was lound that the mouth openei freelv 
one half inch and that the limit of movement xas 
some vieldm^ structure Examination ijearlater 
hovci that the lateral movements v ere normil 
and the pos ible opcnin^ between the mesors was 
se en eighths of an ipch nhichi ufficient for good 
tunction 

\ good roentgenogram taken some vears after 
the operation shov ed that the styloid process on the 
left side V as almost the sue of her little Anger and 
at full opening abuttea against the i ner side of the 
angle of th ja It al o sho ved a change about the 
I ft joint that sUogc ted at least a ftbr u» ankviosi 
Ibis corresponded v ith the on mat deduction 
Uhen the body was moved forwa d a space wras 
obtai led bet\ een the angle and the stvloid pro es 
hich gave room fo the angle do t a e/ backward 
and approximate no mil movement 

Vnotlier patient had an arthntic fixation of the 
cervical spine with the head bent slightly forward 
but even alter the resecting of both condyles the 
ex ursion of th man lible was still quite limited b> 
the chin strikin agamst the thi oid cartilage 



S (1 bon the JO ! t p r e It lie Jori^ard ephet 
ncnl Inlrss the ja v is dnggwl lotnard and an 
interlocking occlusion establ shed the removal of 
the condyJes v;ll not cor ect the bickv ard po ition 
of the body of the ja v IFigs 6a and hi 

F,ur 6a sho s a child 5 vca s of age »«b a 
do e tbrous ank>losis of both joints vitb a good 
deal of periarticular scarring all due to an earlv in 
feciion of some Jund \t operation both comljles 
wereresectel but on account of the scarrin in the 
soft 03 ts It V as impossible to move the bod> of the 
jaw fon ard 

figure 6b sho s th same child i >ca later at 
wbi h time she bad a functional ojering of the 
mouth 

tixmi /V sso I I d u, t/ ai ea Iv unhtf'ioi 
antyhsts \t the age of 6 j ear thi patie t (Fig* 
7a b and c] had a tooth infection and nec osia of 
the jaw on the n ht side Vt *4 vears when h 
camefo tr atment the most noticeable points ere 
larenf f romioencc of the bodj of the ja to fo 
the ankyiosed side vtth cor e ponJjng flatten n on 
the oppo ite side dextatton of the chin lips and 
no e tov ard the aCected s de «h oWiqavt> of the 
jnovitb s* a otnpared vitb a I nc dra n throw h 
the I aipcbral fissures The pa ti I co rcctio v here 
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Tjc ijf U mastoid process f? glenoid fo^ a IT arlicularcmincnce N rudimcntir> nw:l S ig 
mold notch C coronoid process 


sWn N\aa made b> remoMng most of the nght 
ramus and rotating the jaw bone to the left shifting 
the soft tissues of the chm still farther to the left 
and implanting a cartilage In this the first case 
in which we attempted to mo\c the soft tissues on 
the bone the chin was brought to correspond almost 
with the axis of the nose as shown in figure 7b A 
more acceptable result would po>sibl> have been 
obtained if the chm had been brought nearer to a 
vertical line dropped from the mid point between 
the brows at right angles to the axis of the palpebral 
fissures as was done m Figure 170 

Figure ,c shows the large amount of the ramus 
that was removed to permit bringing forward the 
nght side of the mandible In the ease shown m 
Figure 17 It was nccessar> to remove a still larger 
part of the ramus including that part which held the 
roots of the third molar before the mandible would 
clear the upper molar teeth This large removal of 
the ramus seems to cause no functional mconven 
lence m a single resection but I believe it not per 
missible in a double ankjlosis In the latter case I 
believe it is desirable to retain the coronoid process 
and temporal muscles 

ifl/rroj dniahon A child ix j ears old (Figs 8a 
V >ears had meningitis following 

which partial ankvlosis graduallj developed Figure 
oa shows the full extent of the opening when he came 
lor operation Figure 8b the possible opening 16 
ciajs after removal of the condyle and upper half 
01 the left ramus but this opening should increase 
considerably m the next 3 months The point 
brought out in this illustration is that the tendency 
when the mouth is opened for the chin to deviate 
to the resected side still persists 

Scar fixation — late results A woman 38 years of 
3 Be (Figs 9a b and c) was referred to us by Dr 
w L Drummond At ii years she had probably 


a noma and lost pari of the check kft upper lip 
lining of the check anil part of tlic left upper jaw 
iione when it healed she could not open her mouth 
1 igurc oa shows condition 1 tbruarv lyiS with 
mouth open to the fullest extent 4 milhmctcrb be 
tween upper and lower incisors ! igiirc 9b shows 
the extent of the opening after the removing of the 
upper end of the left ramus the removing of the 
check scars and the replacing of lining and external 
cheek tissues with flap from forehead Ihe mouth 
would open December 12 1924 centimeters be 
tween incisors but this has increased since figures 
9b and c were taken Februarv 13 i02i I igurc od 
shows a normal joint but a somewhat wide ramus 
and coronoid after 7 scars of almo t complete 
fixation Figurt oc shows the left the injured sule 





viih onlv relative grovth chances about the joint 
Itself but \ ith iremendou w deninj, of the ramus 
and posterior part of the bodv On nalK th bonv 
tp ss at the outer bo der of ramus o of the po->ierior 
part of the bodi had ac iuire<l bonv un on with the 
ma ilia but this was thi cled through at the origmal 
operation in lOiS b\ Dr \ O Fi her and hid not 
reunited 'Ihe joint charges sho n on this side 
m this figure were a rehtivelv small condvle and a 
er> deep narrov glenoid fossa with a cotresnond 
ingl) hij^h articular eminence In the note on the 
1018 operation it is stated that aft cutting the 
scars and cutting the bonv union between the tv o 
jaws the mouth could be forcefullv opened 3 eerti 
meters and as bio hed in this joitton but tn 
0 4 after cutting all the reunited scar bands v e 
\ ere not able to open the mouth until the joint and 
upjer half of the ramus \ e c removel 
S <3 / hon—late resvli In F gure 0 \ e ha e 
tic phjtograph of a woman referr^ b> Dr H P 
Shand who in iqrj was j vears of age M r; 
following t phoid fever she had a noma which de 
stroj cd the Ji ing and considerable of the surface of 
the left check 1 olio ving thi she could not open 
her mouth Some time later the lining sea h d 
been remov e 1 and the cheek bned w ih a fap turne J 
f om the neck but she stated it did not relit e tie 
fxaton When first seen bv us la ch 1 10 t 

she had an opening bet v en the inci on of 6 mil 1 
meters Fi ation appr enth a due to a scar band 
in front of the cheek lini g that had be n obti ned 
from the neck at the previoas operati llo ever 
a functional open nj v as not obta nc i until the 
abnorn allv vide ramus vasrem cd and tbe cheek 
liring pieced out an 1 the buccal and labial sula 
\ re restored bj means of thick Thiersch grafts 
inserted on 3 war forms \ shows the area 1 red by 
the orig nal reck 1 ap The haded arc shows tic 
amount of bring that w as obtained from ll e Thie ch 
grafts but there 1 al a>s considerable contraction 


of the e thin free grafts for which provision has been 
ntatle Fht dotted line sho s the profile of ja bone 
bringing out ihe increased antcr posterior wijth ol 
the ramus 

The lo cr lip v as subseriuenth rai ed b) a fa, 
thro n under the chin St 11 further correct on was 
done late bv Dr J £ Johnson 0! Memphi 
S Or ft \ iton~lat s Us Figure ra sho s a 
Oman 36 sears old re/e red bv Dr Koval Wight 
Seven vears pre lou Iv folio mg the ext action ol 
n ir ectcl tooth in th acut st (. of the inllani 
mail n she ha 1 a nec osi of the bones an 1 con 
sidenble loss f th s ft tis ues The cdentul w 
gums a e hel i almost in contact b\ the cheek sear 
C miae th figure jib a d notice in J igure a 
that the distance fr m n se to chin i much short r 
and be ides the h le in the ch k and its sea mg 
the c rn t of t! e m uth is d 1 n p and back In 
th case as the inju v oc u red after the bo ts h d 
ccaseltoRow there was nog at d formitv of tfc 
ramus and joint and the co rccti n con i ted ntv 
ir the lei c af the scars and the replacement fthc 
lest oved soft ti sues This 1 s Joftc bv first thro 
inj, A double pedicle llap f om the neck to lire and 
cove th checl and then later b> re to g the up* 
per and loner s Ici bv Thiersch g ahs put m 0 ax 
forms Tic oblo g a ca \ in 1 gure iibiniic tes 
the po t on of the I ning llap ienved f om the no.!, 
the lottej bne outh c the na form anl the 
St iped u fa c the c tent of the a eas to ered itf 
the inlaj Thcrsch grafts These t 0 {roceduie* 
enabled her to open tht mouth sud cienth {or lu c 
t on an I al o to V ar c mplete upper and 1 er 
dentures Nolce th ditlcr nee n outi ne of Ip 
and chin as sho n in f gure i a 
Dc e c! k sea s c i/si k I s>s I g k i 3 
ml b shot a ch Id of 8 > ars in h m a ter a gan 
gienous stomatitis at 5 c r anise ealine ccU'e 
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operations the upper and lower jaws rctmmcd 
bound together bj scars throughout the substance 
of the cheek that e\tende<l from the anterior border 
of the ramus to the cuspid region In this patient 
the restoration of the check was made before serious 
changes in the shape of the bone had occurred and 
therefore no bone operation was ncccssar> to restore 
movement 


Paradoxical inoument In Figure i^awcshow adia 
grammatic representation of the normal jaws \ in 
dicating the axis of motion in the simple opening 
and closing G glenoid fossa and IT the articular 
eminence which together indircctl> form a bearing 
or guide for the condyle during this movement 7 
approximately the direction of pull of the temporal 
muscle in closing the jaw I r M approximately 
the direction of pull of the internal pterygoid and 
masseter muscles in closing jaw EP approximately 
e direction of pull of the external pterygoid in open 
ing the jaw U // d and II G approximately the 
direction of pull of the mylohyoid digastric and 
pniohyoid muscles m opening jaw If CAT is 
a nearing then the A on the condyle would 
represent the fulcrum the arrow Mil approx 
nf and the teeth the load ofalevcr 

orHin^ approximately true in 

Tn? jaw If a bear 

mrtMr. ^°adylc at G 1£ were essential to this 
removal of the condyle the molar 
intn >> , the mandible would be converted 
to thp the first class with the load anterior 

the ? l^ct^nd 

cation of the muscles of masti 

tL '•“"'"v-'kI that part of the 

tUhon \ U" ' I" th's con 

^ the axis of movement and A the fulcrum 


correspond On these theoretical grounds we long 
hesitated to remove both condyles m a double 
ankviosis until the analysis of reported cases showed 
that It was not alwavs followed by ojicn bite It 
IS something of this fear that probibly causes men 
to limit the operation to those cases in which the 
joint can be reconstructed— an operation less apt 
to be successful than is a free removal of bone and 
also It IS an operation w ith a v ery much more limited 
field of accomplishment Our own subsequent ex 
pcricncc has shown that these theoretical fears are 
not entirely groundless If both condvles are re 
moved at one operation and the upper and lower 
teeth arc not fixed together contraction of the 
masticatory muscles will cause an opening between 
the incisor teeth and permanent open bite ma\ re 
suit We have had this happen in cases when the 



Fig X/d Fig i7e 
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1 ig 6a 


rjg 8b 


dental lixation was rcmo\c<l at the end of 3 weeks 
In I child ho ever in which the condyles were 
removed at 8 months (Fir 14) due to lack of teeth 
no fi ation of an> kind was used and no paradoxical 
mo ement re ulted In other cases m \ hich dental 
fixation was retained sufTcientlj long 8to 12 weeks 
a muscular balance was established that can closely 
s.milate normal mo%cmer.t even n hen there is no 
bonv contact betveen the mandible and shuU be 
hind the occluding teeth the ams of motion remain 

■"VTXr/^Jcr'lT^i^resMaandb ehav 

\ ray pictures of the ramus and joint regions a 
child who s >ears previously at 
lost both condvles from infection 
fracture at the junction of the necks with ‘J* r*™ 
Figure 14c IS an outline dra \ing of an avera^ 8 
months mandible showing the 
of the ramus at this age and also the approximate 

n„°l‘g^te','r4S<iV?ren'«e\ogram.ahe„5ve^^^^^ 

oroces es have become abnormally long so that the 

picture she has no JS 'Ae cLf d s 

mandible and the base ® ,3 that neither 

IsilSSSSHS 

„ , tom CO lion Traced prof les oU Pr^ 
arc sho\ n in Eig^iircs ^ ^ jj Hammel 
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she then 3 'ears of age had a complete bi^ 

bon> ankvlo is ith typical retracted Im « P ^ 

shown in Figure 13a Both condvles were amoved 

and the dead space i as filled ^ 

fascia from the temporal regions \t 

the bodv of the ji ' as dram for ard u til tne 

lo er me sors were 4 mUlimeters m 

pers and the jaws thus fixed bv jl ' ‘fhe 

This ga c the immediate profile {Fig 15 J , 

mrerdental irmg vas retained or 12 w^J 

when the fi ation '« removed sh had all 

jaw movements but ^h«emo Mam extractel 

normal At a later period ^ R ^Ve back 

the first lower premolar on side and jre 

the cuspid and incisors acceptable 

the r opponents This ga e her a 

facial outline but ith iiith the 

failed to retain its harmonious rdalion 

upper and at « ^ ’"ul "tier the f H 

chm as seen in Fi^re X3C 6 m U meter 

operat on she had an at the age 

Figures ad and e sho , piece d 

film, / the right joint region nnd tj^h^l , j ,le 

the mastoid process C the g en 

articular mm nee V „> ,ch C He 

amputated CO dilc i the sig j- „„aingth 

abn tmall> la g corn o d proc s ^ j j, 

aea 'th corr spond ng area in ^ ,„ | 

,t V lU be observed that a sun , 

camu ■spes'"“';‘ K ,b ™tm thechld l»' ‘ 
,e suhileitisent absent in t that » bile ij 

here ndjlesat tSmontli F“'H rf ,h 

the younger child at ^5^ of the coronoid 

car molar is dev eloping m the base ,,,t 

,a the girl fi8 years ho asmjurca 
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her condjles at 13 the third molar has erupted m 
front of the ramus (and base of the coronoid) 

In the stereoscope it is Ner\ cas\ to \crif\ all of 
these points B\ noting the relation of the ramus 
and the condvlar neck A to the glenoid C and 
the eminence 1 F it will be seen that the jaw 
has no bon\ bearing on the base of the skull and 
that It has remained in the forward position given 
to it at the ankjlosis operation ^ vears prcviouslj 
The movements are similar to tho<;c described under 
Figures 14a and b ^ 

rrcangular notch Retraction of the chin is rather 
a constant accompaniment of an ankv losis dev eloped 
during the growing period and is often much more 
pronounced when the face is viewed in profile than 
would be indicated from the occlusion of the teeth 
(Figs i6a b c and d) On the other hand facial 
sjmmctrv is extrcmelv variable 
This I, vtar old girl had a fall at s vears and 6 
months later it was noticed that the mouth did not 
open freelj \fter the left joint was resected the 
jaw was swung to the right until the s> mphvsis was 
brought to the midline Ihis helped the profile vtr> 
little and 16 dav s later a cartilage implant was made 
into the chm In making these implants w e usually 
use a piece of the left eighth costal cartilage pro 
serving as much of the perichondrium as po&sible 
Figures i6a and b show the profiles before the first 
operation and after the cartilage implant higure 
i6c shows the normal joint ramus and angle There 
IS a characteristic notch at the lower border of the 
jaw just m front of the angle on the ankylosed side 
whether It be single or double (I ig i6d) In almost 
all cases of partial single ankylosis the chm dc 
viatcs toward the ankylosed joint as the limit 
of excursion is approached In this case for some 
unrecognized reason the latter sign was absent and 
there was no thickening to be felt about the affected 
joint but m spite of all this and without an \ rav 
examination one could have recognized in this 
case which was the affected joint by the presence of 
the notch on that side This roentgenogram shows 
the broad contact of the fibrous anky losis the shorter 
ramus and the characteristic notch in front of the 
angle 


Confection of external deformity For putting all 
one has into a case one may be amply repaid 
(Figs 17a b c and d) This voung lady referred 
bv Dr A B Kanavel came at the age of 18 with the 
history of scarlet fever and discharging cars at the 
age of 4 months and a left mastoid operation at 
vears Six months later the mouth opening was 
limited and the chin already deviated to the left 
She had had orthodontic work for 10 vears and had 
one fat transplant into chm as evidenced by the scar 
in Figure i/a 


bjfct f 1 t dy bj 


ndibl m 
3y 1 mb I 
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Figures I/a and d show the characteristic dc 
formitics In order to get clearance for moving that 
side of the mandible the whole of the left ramus was 
removed and the jaw was then shifted as far as 
possible forward and to the right where it was held 
bv interdental wiring Two months later through an 
incision made just under the chin the thickest ob 
tamable piece of cartilage was implanted m front of 
the chm and along wedge shaped piece slid along the 
right side of the body the soft tissues at the same 
time being shifted lo the right and sutured in this 
position 

figures i/C and e show the result Notice the 
mouth line has been made horizontal the chin is 
approximately in the midlinc the left cheek is less 
prominent and the very deforming flatness on the 
right side of the lower jaw is almost obliterated 

Iigurc i/a shows the profile before the joint re 
section and the scar of a previous operation 

Fig i,b superimposed tracings made from the 
negatives showing the condition before the first 
operation after bringing the bone forward and after 
the cartilage implantation Notice in Iigurc i/C 
how the lower hp and corner of the mouth have been 
lifted When she left the city she had an incisor 
opening of 3 5 centimeters which will still further 
improve The space between the lower central 
incisors was 3 millimeters to the right of the midlinc 
above 

Correction of external dcformilv Figure i8a shows 
the appearance of a young man who had rickets 
m infancy but there was no evident causative 
factor for ankylosis elicited \t 16 years of age 
he went to an orthodontist and it was found that 
he could not open his mouth freely The facial 
asymmetry became more evident with subsequent 
growth W hen referred to us by Dr C A Thigpen 
of Montgomery Alabama he was 20 vears of age 
The chin was well over to the tight as shown in 
Figure i8a and there was a free opening between 
the upper and low er incisors of i s centimeters T he 
cbm was quite receding \n \ ray picture showed 
fibrous ankylosis of the right joint At operation 
June 4 1924 most of the right ramus was removed 
and the jaw dragged forward and the jaws fixed 
with a pine block between the upper and lower 
molars on right side with an incisor opening of 3 
centimeters Block and wiring were removed 16 
days later and subsequently Dr J H Williams put 
on an orthodontic appliance with a rubber band 
that drew the right body farther forward and to the 
left than it was when the block and wires vvere 
removed Figure i8b shows appearance 4 months 
later His chm and mouth are still shghth to the 
right but if a cartilage were implanted the soft 
tissues would be shifted to the midline as was done 
m Figure 17 and his profile much improved Figures 
i8c d e and f show the amount of shifting of the 
lower jaw that was accomplished bv dragging the 
right side of the body forward at the time of 
the ankylosis operation 
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C0LIO2D CARCINOMA Of THE STOiAlACH* 
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B RI\ I 0 \ the first to mjkt a sta 
(isficaJ investigation of gisinc caru 
noma He reviewtcl much valuable 
dat i from \ anous ourtes and published his 
rccordi- iboutiSi57 Hisanaljsisofthesjecistb 
i of consider ilile value even to{la> 

IVluth doubt has existed concerning the 
rehtive malign inc^ of colloid laronoma It 
has been Icsignated vanouslj as mucoid 
gelatinous tnd nijacmafous and may occur 
normally in cverv organ producing or capable 
of producing mucus The most common sites 
of colloid carcinoma are the stormch large 
bowel and appendix but occasionally it 
occurs in the gall bladder bronchus breast 
ovvry cervix urmuv bladder Ulncv and 
salivary ghnds 

Certain invc tigators regard colloid as a 
Lonsequenct ot degeneration end others is a 
eerctun but the Litest and most accepted 
Men lb that it comes from the epuheha) cells 
of the carcinoma This has been particularly 
noted both in the pnmarv and metastatic 
growths Mv studies seemingly corroboritc 
this and also seem to show that the colloid 
onginates from the epithelial cells as a secrc 
tion and is not a result of degeneration 
There are minv instances of specimens irom 
carcinomata showing isolated areas of cell 
with a mall amount of colloid formation and 
many of the cells themselves miv be seen to 
contain colloid the nucleus being pu bed to 
one ulc giving a ignct ring ippcannct 
‘'omc of the cells ra iv have ruptured showing 
that the colloid ippartntly caused too much 
pres urc The finding of small dtpo its of 
colloid m the pithelnl cells of caranoma 
and in no other cells of the tumor suggests 
its probable origin from tpilbehum 

Colloid m carcinoma is said to be a nuvlurc 
of mucin and other proteins denved from cell 
degeneration and vascular exudatts WAU 
says that mucm appears thi fiv in two locah 
ties in the epithcln] cells as a product of 
secretion and m the intersiicts of connective 
tissue, cspeciallv of tendons Ihere is al o 

I I b bm Mi b F 'I'b'iVttoi ' 
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evidence that muun or a related body con 
stitutes the cement substance between H 
body cells Corresponding to the e tim duel 
sources of mucin mucoid degeneration occur 
ns a distinct process m mucous membrane o 
tissue derived therefrom and m connective 
tissue 

tils further states that in its typical form 
mucin IS a compound protein con istin of a 
protein ridicaf and a conjugated sulphuric 
acid which contains nitrogenous su„ar lijs 
acid m reaction probabK because of the pr 
ence of sulphuric acid and when hoiW mtli 
acid vields a sub tance whicft roauce« Fdi 
lings solution It is charactenzed mico 
chemically by staining with basic djts It 
is readily dissolved in wcik alkaline solution 
and is precipitated bv acclic acid 

Epithelial mucm represents i distinct prod 
uct of specialized cells Mucm formation of 
citarrhj) inflammation is merely an evcis of 
normal secretion and degenciaivvc than e 
that miy be present in the epithelial cell 
Even m the extrtmc cxirnplt of mucoii 
chin^^e seen m carcinoma knved from imi 
cous membrane for example colloui carci 
noun the tpithclnl change is not neci anly 
to be interpreted as a conv cr ion of cell cy to 
plasm into mucm hut is lar^ch due to pressure 
ol secreted mucm on the c II within the con 
finer} space of the tumor Ibismuani tl'C 
amc as the normal mucm coming from the 
vimc source but miacd with I irgcr or stnallcr 
quintities of other proteins derived from cd! 
degeneration or from v ascul tr exudates 

Tram March i lOiy to x iQZj 
were 516 pathologicaliv proved ca c ol 
circmoma ot the stomich cvaminuf at the 
Mayo ChniL and of these 121 were of the col 
loid vaneU the latter form the ba 1 
the present studv 

IVCIDLVlE 

The following data bcgmnin" with IJnn 
tons first statistical stulies anef include 
some of the largest sene studied b\ vanoa 

ke I », I WU ,5 f It -« «f the T 
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ri„ I net nnR cell of col 
lojcl carcinoma (X150) 




I ij: \rca of colloid and a few 

siRnet ring cells (Xi o) 


1 ig ^ DilTii c infiltration of colloid car 
cinoma (Xi 0) 


obsen ers gi\ c tht incidence in relation to the 
other tjpes of gastric carcinoma as ^cl! as 
to other malignant growths of the gastro 
intestinal tract In Bnnton s senes of 135 
cases of carcinoma of the stomach 9 4 per 
cent were of the colloid type Welch in a 
review of 1 2 i malignant growths of the 
gastro intestinal tract noted colloid carcinoma 
in 5 per cent and von Klein m 395 cases 
noted the colloid variety in 5 per cent Par 
ham m a review of 784 cases of gastric carci 
noma found them in 6 5 per cent In my 
series of 2 516 cases of gastric carcinoma col 
loid changes were found in 5 09 per cent In 
all of m> casts the tissue examined micro 
scopicallj was obtained at operation or at 
biops> thus all cases were verified patholog 
icall) 

SVMPTOSIS 

There was nothing in the histones that 
could be used to differentiate with an> degree 
of accuracy the colloid carcinomata from 
other t> pes of gastric carcinoma Expldratorj 
operation and micro copic examination of 
tissue offer the onlj sure method of differen 
tiation The average length of time (pro 
operative) that patients in this group com 
plained of s>mptoms was Sy months 

SC\ VND AGE 

There were 25 women and 96 men m the 
senes The average age of the women was 
50 5 years of the men 53 3 years the generd 


average was 5 7 >cars The oldest patient 
was 79 and the voungest 31 >ears of age 

r \TnoLOC\ 

The structure of colloid carcinomt of the 
stomach is similar to tint of ordinar} adeno 
carcinoma except that a great deal of thin 
mucus is present Manv of the lesions cs 
peciallv the larger ones when first vaewed at 
operation are readilv recognized because the 
colloid material is frequentl> subserous If 
the serosa is involved the surface over the 
lesion presents the small clear tapioca like 
masses which are tjpical of this variety of 
carcinoma The stroma is translucent and 
gelatinous cither colorle'^s or light brown 
The lumen of the stomach often presents a 
large flat ulceration and in the smaller ulccra 
tions where colloid is not so prominent the 
craters arc frequentlj deeper Here is seen a 
distinct alveolar gravish framework which en 
closes the colloid granules In the typical 
cases all of the wall of the stomach from 
mucosa to serosa is almost completelj changed 
by the presence of colloid matenal so that the 
cut surface is clear and gelatinous and of a 
soft fnablc more or less mushy consistencj 
In these cases practically all of the involved 
area of the stomach is replaced by colloid 
which frequentl> produces a somewhat hone> 
comb effect 

There were no complete perforations in the 
senes of cases studied instead the whole wall 
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o{ the stomach ^as usually thickened as in 
the scirrhous type of oaranoma E\ei\ m (he 
smaller deeper ulcerations the danger from 
perforation seemed negligible When the 
craters were deep and the gastnc wall there 
fore somewhat thinner the adhesioni and 
thickening immcdiatel> surrounding made 
danger from perforation improbable There 
seemed to be a constant regenerative process 
about the areas of ulceration and destruction 
Most of the le ions were situated at or near 
the pvlonc end of the stomach but man> of 
them were so large that the ulceration ex 
tended past the middle of the stomach In 
jnan> of the tvpical cases the line of dcmarca 
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tion of colloid and normal appearing ti ue i 
very abrupt Grossl> the colloid appear to 
have destro>ed the normal tissue or subti 
tuted tissue m its phee Often the muscle i 
of normal consistenc> up to the ccl^e of the 
cancer then it appears to be completeh 
ch ingcd to the colloid t>T3e 
The stomachs showing colloid on the sero i 
were for the most part those containing the 
larger lesions In some cases the colloid wa 
plainly vi^sible w hen the stomach w as opened 
or was presented grossly on the mucous sur 
face when there was no indication of its 
presence on the serous surface 

Colloid changes may be noted m the earliest 
stages of the caranomatous process and are 
frequently found on microscopic examination 
when not visible grossly This is truepartiru 
larly of the smaller ulcerations w hen there i 
a question of simple bemgn ulcer or caranoma 
The assoaation of ulcer and cancer vs so fre 
quenl that the possibility of mabgnanc) 
should always be considered with any ulccra 
lion of the stomach MacCarty f6) belic\es 
that most chronic gastnc ulcers with a iliam 
eter of s centimeters arc cancerous Gros 1 \ 
the colloid ulcerations \ ary from i to 14 ccnti 
meters m diameter Some are rather small 
lesions thit appear as simple benign gastnc 
ulcers and their true nature can be detected 
only by microscopic examination There are 
no instances m this senes of cases in which 
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micer existed \Mlhout some c\idenrc of its 
presence in tlie mucosi 

At opcr'ilion imn) t ist:s sho\\ul t,tnLri\ 
c ircinom ito is met ist ims t ikiiv 'ct is 
m other t^pt.s of ^istnc t ircinonn lull in 
^d(lltlon colloid glohuks) were oJttii found 
In minj instances the omentum wis s>o ex 
tensi\cl> ifTccted 'is to be thickcncfl 'ind 
hoard like 

On micro'jcopic tx imin'ition h pic d colloid 
c'lrcinoma presents a tine conncctiac tissue 
■xhtohr frame work containing a tran‘^parcnt 
mucocolloid mass Ilicrc may not be cellular 
elements but usinlU a number of cells or cell 
fragments arc found Inmitu 'jpccimcns the 
cells them'sclvcs are filled with the colloid 
matcrjil the nucleus being pushed to one 
side giving 0. signet ring appeannee Tre 
quenth man) cells arc sun in a swollen eon 
dition ind cont lining h> aline gr inulci> 

In certain eases colloid is found onl) after 
diligent search and then m «ma!l imounts m 
isolated areas borne of tlic more tepicd col 
loid carcinomata present a honci comb ajipc ir 
ance the hroCr part of the tissue being com 
pletel) replaced by colloid materi d Colloid 
appears to stream out from the mucosi to 
the serosa carrjing eacr)tliing before it It 
ma) be so much in prominence that prac 
ticall) no cells are contained m the meshwork 
enclosing it Some areas show meshwork 
broken as if from the pressure of the colloul 
within pushing its \\a) bctwein other struc 
tures and causing more destruction 
In some specimens the colloid is found m 
isolated areas with man> signet ring t>pes of 
cells whereas a little farther aw a) the signet 
ring \ ariet) dibappe irs and the tv pical adeno 
carcinoma t>pe prevails without evidence of 
colloid lormation I hue malignant eells en 
tirel) without colloid production maj account 
for the reported instances of metastatic re 
currence in which colloid could not be demon 
strated These cells are the most malignant 
and theretore might have a greater tenden<^ 
to metastasize Another possible explanation 
for the areas of metasta'^is in which there is 
no colloid ma) be found in the results of the 
experiments of Lim ind Cadt 
Lim in his studies on animals found cm 
dence to show that the gastric glands arc in 
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the first instance formed of non mucoid cells 
I alcr these cells become mucoid throughout 
the slomich I he next tvpe to differentiate 
IS the oxvntic ind at a later stage the peptic 
Peptic cells arc })rcsent in the stomach of the 
human fetus at birth Obviousl) pepsin is 
not secreted b) the mucoid cell 
Cade found that ox)ntic cells disappear 
and peptic cells lose their granules in the 
vjcinit) of gibtro enterostomy opemngs and 
ill the cells appear to be mucoid in character 
He inferred from tins that the altered condi 
lions had c uised the specialized cells to rev ert 
to the more primitive mucoid cells 
I rom tile foregoing one might also infer 
that possiblj some of the instances of metas 
tasis in which colloid could not be demon 
iratcd might mean a reversion to the pnmi 
tiv c or non mucoid cell 

TREATlIENT 

Bnnton in 1857 said “Of the treatment 
wt will speak little because there isn t an) of 
an> value I he first step toward anv plan 
of treatment was made b) Pean a Frenchman 
in 1879 who removed the pvlorus and the 
patient died 1 he first successful p> lorectomy 
was performed b) Billroth in 1881 and from 
this success came the first hope with regard 
to the treatment of caranoma of the stomach 
In competent hands the operation of partial 
gastrectom) for carcinoma can be accom 
pbshed vntli a mortalit) rate of less than 10 
per cent In cases in which there is no opera 
tive interference the mortalitv rate so far 
os we know is 100 per cent Operation affords 
the onl) chance and in the proper surround 
mgs should be undertaken The earlier the 



184 


SURGCRl GWECX)I.OG\ AND OBSTETRICS 


i^ronth 15 seen the better is the chmcc of i 
cure 

OPEK MUUTY 

After the general condition of the patient 
has been considered and the proper pre 
operatne measures carried out m order that 
an operatue procedure ma> be undertaken 
with the least possible risk the vitiJ question 
arises Can all of the growth be reino\ed? A 
thorough knowledge of the usual metastatic 
routes of gastric carcinoma is most essential 
before an> tj pe of treatment is instituted Jf 
there is no external exidence of extension of 
the process e peciall) the evidence most (rc 
qucntlj recognized clmicallj such is supra 
clancular I>mph nodes of the left side urn 
bihcus rectal shelf ind chest and mctastitic 
areas «rt not detected on palpation of the 
other Msetra a thorough t'^lorition of the 
abdomen must be made after the stomach 
has been exposed and the diajjtio is verified 
The viscera c peciall> the liver peritoneum 
and peivjc organs should be care/ull> ex 
anuned for nodules and then a most sedulous 


and he m the fork formed bj tJie co oti 
and splenic artencs is thej iri e from ik 
cahac ixis Some of them pa«s hebni! lie 
pmcreis to the H mph roiles l>jn" at the mi 
of the mesentt.r> nnd if invohecl ire rnil\ 
palpable 

In a CISC in which the l>mphatjcs ippwr to 
be more in\ oI\ ed than usual but m w hich tl- 
case IS otherwise operibfe a micro copic 
examination of the nodes is often of semre 
because the> are frequent!) found to be n 
flimniafor) hence what would appear to be 
an inoperable condition is sometimes found to 
be quite the opposite The carl> and wide 
evCenston into the suhmucos i is clear!} seen in 
sections of the margin of the growth and lor 
this rei on the excision should be wide of tie 
margin never under 3 centimeters 
In this senes of 121 cases of colloid cam 
noma O/ (&o per cent! were found to be oper 
able and the growth was removed Ninckei 
were inopenble and 5 were suitable forpabia 
tivt measures 

PROUNOSIS XND PESULTS 


invesUgatJon made for lymphatic involve 
ment along the usual routes of Jjmphatic 
drainage from the stomach 
Movmhan give in excellent account of the 
l>mphatic drainage from the stomadi the 
usual Sites being classified as pnmarj and 
secondar) Pnmar) repre ents the !> mph 
nodes immeJiatelj around the stomach for 
example the lower and upper coroiiar> the 
right paracardinal suprap>lonc nghl supra 
pancreatic gastro epiploic upper and lower 
and the retropylonc when present bee 
ondary represents the l>mph nodes more 
remote from the stomach 1/ these arc involved 
the condition ina> be regarded as inoperabl 
Pnmary Ijmphatic involvement is tbcTro t 
important to the surgeon becau e these lymph 
nodes receive \e=.sels directl) from the stom 
ach and should be removed with the growth 
LjmphatJC invasion occurs early in gvstnc 
carcinoma and usuallv along the lesser curva 
ture The most important of the secondai> 
I) mph nodes are those iround the cabac xxis 
because tlic> are the rcapientb ot afferent 
vcselb from ill the i^roups prev^ou l> de 
‘jcnbcd ihe) are few m number large m size 


The postoperative cour&e was studied 0 
far rs po siblc and the results in the co’Iod 
vaneties of (-arcinomi compared with tho e 
of other varieties \ceording to MacCattv 
data Iron? which a progno is may be mide 
are largei> compiled from stau tics based on 
the average 1 ngth of life from the time the 
physician or surgeon sees the patient At 
best tt IS ba ed on impressions and certain 
per onal opinion since there arc so man} 
variables and unknown factors in the prob 
lem In general one con iders size of growth 
cclluUr char cter of growth age of the ho t 
duration of the le jon relation of grovvth to 
nutrition emauaiion m relation to food in 
ake pTOxinut) of growth to vital structure 
lymphatic involvement ^regional and di tant) 
chbtant organic metastasis mulupliatv of the 
legions character of previous ireifment and 
the morale of the patient The influence oi 
these factors la purelj relative and general 
■\[acCartv (6) farther stales that micro 
sc»picaU> there -re four important factor 
bearing on the prouno 1 I}mphocv fic int 
(ration Uhro is hv ihnJ2ation and cellular 
differentiation He found in an anal} 1 01 
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200 cases that Ijmplntic iinoNcmcnt dc 
creases the chances of postopcratia c longu it\ 
The joungcr the host the 'shorter the life 
c\pcctanc\ after gastnc resections regardless 
of l> mphatic in\ oh ement DilTercntiation in 
creases the chances of postoperatu c longc\ it> 
In eases of gastnc carcinoma \nthoiit l)m 
phatic ina oh ement or extensn e Ij mphatic in 
liltration the greatest aa erage length of post 
operative hfe occurs Differentiation and 
lymphatic infiltration combined trcatl> in 
creases the average postoperative life c\ 
pcctanc) The size of the regional hmpli 
nodes bore no apparent relation to the size 
of the pnmar> lesion in the stomach 

All of the specimens from the colloid carci 
nomata v\ere studied grossl> as well as micro 
scopicall> and an> thing that might have a 
bearing on the prognosis w as carcfull) clitckcd 
against the clinical course (Figs i to 7) 

The immediate postoperative mortalit> was 
about the same as in other ivpcs of gastric 
caranoma It was found that in eases in 
which there was hmphatic involvement post 
operative hfe was shorter 
Specimens showing colloid on the serosa 
were compared to those in which there was 
none and it was found that the colloid re 
gardless of 1> mphatic involvement had in 
creased postoperativ e lift expectanc> Colloid 
material is apparentlj a sign of partial differ 
entiation It appears to destroy the cell or 
to have that tendency thus lowering the 
chances of its being so large a factor in recur 
rence 

Ihe <5ize and depth of the lesion does not 
appear to be of prognostic import Ihe pres 
ence of the signet nng t>pe of cell did not 
seem to influence results According to Par 
ham its presence in the ca?cum usuallj means 
shorter postoperative life 
Ihe prognosis in cases of young patients 
showing colloid changes was not good It 
was much better in those m which no such 
changes w ere noted As a rule the > ounger the 
patient the shorter the hfe expectanc> follow 
ing operation 

The percentage of patients whose post 
operative life was 3 and 5 >earb averaged 
about the same as in the other t>pes of gastnc 
carcinoma but the chance of living lon^jCr 


than 5 years was found to be less m cases in 
wliith siiccimens showed colloid changes 
I rom this it appears that the colloid tv pc of 
circinoma although it mav grow more slowlj 
IS more prone to 1 ite recurrence J here is not 
the tendency to fibrous tissue cncap-julation 
in this t) pc of tumor as is often found in other 
tvpes 

A noticeable and almost constant feature in 
this senes was the manner m which the 
patients responded to different tj pes of treat 
ment Those who were operated on and later 
died improved markcdlv until recurrent 
symptoms appeired after this the end came 
npKll> Pitients on whom palliative resec 
tion was performed had a similar postopera 
tivt course in most instances Most of them 
who were sent home because of inoperable 
growths did not cvpencnce the s>mptom free 
penod 

According to Balfour an important phisc 
of the indications for resection is seen in the 
incrctsing frcquenc> of the palliative rescc 
tion which has a great adv antigc ov cr gastro 
cnlerostom> m that the growth is removed 
obstruction is permanently relieved and the 
patient is assured of sev eral months of torn 
foriablc existence 

The present combination of earlier diag 
nosis and better pre operative and postopera 
tivc management is making for higher oper 
abilit> rate lessened immediate postoperative 
mortalitj and better remote results 

The jears covered in this study were 
divided into two periods of appro\imatel> 6 
>ears each and the results of treatment in the 
first 3 years of each period compared It was 
found that the number of patients with col 
loid carcinoma living 3 years or more was 
defimtely increased and the number with 
other ty pes of caranoma markedly increased 
during the latter 6 y car period A study w as 
made of the first and second periods in order 
to learn if there is a tendency for the lesions 
to be smaller as methods of diagnosis improv e 
and patients perhaps arc coming to phy sicians 
earher Ihe results were convincing that dur 
ing the last 6 > ears of the senes the av erage 
size of the lesions was defimtely smaller 

There is every reason to believe that cases 
of gastric caranoma in which operation was 
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performed in the latter ^ ears in the senes and 
those in i\hiLh operation will be performed in 
the future will sho rcc,uUs suptnor to the 
fore^jOing when enough time Ins elapscel for 
a comparison to be made 


7 E\plorator> operation and microscop 
evamination js the only sure mj to mile, 
delinite diagno is 
b Resection of the growth u uallj, 

Jong sj mptom free period 


suAtii vr\ 

I Colloid carcinoma occurred in about 5 
per cent of gastric carunomata Hie per 
centage of patients h\ang 3 and ^ \ears after 
operation is about the same a5> m these non 
colloid tapes of carcinoma The incidence ot 
late rc urrence is greater in the colloid \a 
riet> 

If there is inaolvement of the /jmph 
nodes is a rule postoperative hie expectancy 
is decreased 

3 Colloid on the cro'^^a appeus to increase 
the chances of postoperative longevity 

4 There IS little tendency to hbrous tissue 
encapsulation in colloid caranoma 

5 The postoperative mortality rate is 
about the same asm non colloid types of carci 
noma 1 ostopcrative life expectancy i> Jess 
in young patients 

6 Colloid changes may be noted in the 
earliest stages of the carcinomatous process 
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T he history of theopentions for fibroids 
IS not >ct one hundred \ears old m 
fact if the early tottering attempts 
T\ere omitted and only the methodically and 
carefully prepared and executed operations 
were considered scarcely a generation has 
clap ed since the first operation But what 
has not been accomplished during this time' 
As recently as 1872 Gaillard Thomas called 
the operation for myoma tnily a formidable 
one todax it is performed at e\er\ ho pital 
with the same confidence and the same pros 
pect of a faxorable result as is any other ab 
dominal operation 

Many pages haN c been wTittcn by Amen 
cans on the subject Washington Alice had 
the great satisfaction of seeing the first sue 
cessful result after operation for myoma 
Kimball of Low ell performed the first opera 
tion on a correct diagnosis I should also 
mention the names of Emmet Stimson and 
Kelly c are right in saving of them as well 
as of all other pioneers who have preceded us 
In what position would we be if they had not 
existed^ 

It is not m\ desire at this time to state that 
the technique of operation has been perfected 
nor do I wish to infer that my figures or my 
results should be regarded as especially note 
worthy I know very well that others have 
at their disposal more matcnal and have se 
cured just as good or better results I would 
call attention however to that which still 
remains to be done The advantages of the 
different methods of operation are not yet 
definitely settled the primary results as well 
as the secondary might be further improved 
and radiologv prompts us to reconsider the 
indications for operation I also believe that 
a large number of cases from a giv en source 
offers better information for the di cussion of 
certain points than would a senes of cases 
collected from many different sources which 
would mean that different indications for 
operation are accepted and different tech 
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niqucs followed Ihc amount of material is 
becoming so large that wc hope eventually 
the factor of chance will be insignificant and 
that cert iin definite conclusions will be 
reached Time permits me to touch upon 
only a few principal questions 

In one thousand of two thousand twc've 
ca es of myomata observed during a given 
period operation was done that is in about 
48 per cent \s is well known the percentage 
operated upon v arics considerably w th difTcr 
cut gynecologists Olshausen for example 
operated upon i6 i per cent of liis cases Hof 
mcier 607 per cent and Engslrom about 100 
per cent Jhis difTcrcncc in percentages is 
based upon the fact that some operators re 
gard the tumors and the operation as dan 
gcrous while otliers do not Engstrom be 
lievcd that enucleation w as the fundamentally 
correct method of operation and that it was 
therefore advantageous to operate as early 
as possible 

But even with one operator the percentage 
of cases operated upon max vary I find 
proofs of this in my own experience to begin 
with operation was done in 5 per cent of the 
cases the percentage then dropped to 38 7 
I Ills was at the time radiological treatment 
was beginning to be used Ihe percentage 
again became higher and during the past few 
vears it has reached the point of 63 9 As I 
mentioned previously the total percentage is 
therefore 48 i e operation is considered in 
dicatcd m about half of the cases of myoma 
Until the value of the ray m the treatment 
of myoma is definitely established it will be 
impossible to sav whether this figure is exact 
and even then there will always be differences 
of opinion among different surgeons 

Ihe indications for operation are clcarlv 
shown in Table I In tins table as well as in 
all the subsequent ones the absolute numbers 
cm bt m idt to indicate the percentages also 
if in each instance a decimal point is placed 
in front of the last figure 

ClI ISe DltOtb«47 07 
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It should be stated m regard to Tabic 1 
that the e figure ire not the aamc in those 
which would be obtained il compiled Irom 
(\amination of the tumors after remo\il for 
example examin ition of slides showed that 
i\stic degeneration was jn ent three time 
ohiner than was suspected before operation 
I will niw take up the methods of operation 
which ha\c been u ed tTable II) 


phisizes the fact that thjs is a .real imnmi, 
meat mer the earlj death nte ol aboai , 
ptr cent This opmm 5wa> also be accep 
but It j^eems to me to be just as mdi putal' 
that the death rate after supraxa^inalamru 
tation IS less in later vears expenence 
points in the same direction The death ni? 
after suprax agmal amputation in m\ senci oi 
,00 cases t 2 per rent afltt tola! exUipaPoji 
m It; cases 6 g per cent It should a) o be 
remembered that total extirpation has been 
re orted to m more serious cases such ta lor 
tumors, of the tcrxjx and malignant tumois 
and the results, therefore are not quite con 
patafate with tho e {or suprax ampita 
tion If tital cxtirpatun had been u ed in 
the cases m which supraxagirial amputation 
IS now done, it might be that there wouU he 
more similaritx m results At the present 
iimt howexer I cannot help but f el that the 
immediate safety of th patient is grcUer 


TABLE II ■ — SIETIIODS OF 01 tP ITION 

C ft 

SiupT iK n \ mput I n o 

r tai xt rjat n y 

lit 40 

L t rpat n f p tlun ol t d mv m jT 

I iCpO 

I Will not di cuss the h t group as the 
method of operation, is familiar to ill How 
exer the r<(atixc xalue of the other groups 
IS b\ no means is \et determined That from 
a technical point of \icw supraxaginal ampu 
tation lb more easiK performed than is> total 
extirpation can hardlx be di puted Be ides 
bcint, mote ea il^ performed it tan also be 
done more qui U\ which mean that not onlv 
lb It not nece s ir\ to 1 cep th patient anas 
thctiacd so long and to use so large an amount 
of anesthetic but of till greater imjsortince 
the tissues in the pclxis ire injured le s 

Is this reasoning correct a difference in the 
results can b< expected The adherents to 
the principle of total extirpation look upon 
such a ditlerence as unimportant and la\ 
treas upon the fact that the rc uUs after 
total extirpation ire improxed each jear o 
thit the two methods are now on an eiu*!! 
footing 

Doedcrkin gi' e a death rate of 5 per cent 
as an axerage for total extirpation and an 


alter supravaginal amputation than after to 
tal extirpation 

1 he question howextr is not complcUlx 
answered b\ the pnmarx results fo xenwt 
consider the patient s ub equent state ol 
IvcaUh \n exitnination ot mj cases piics 
the tollowing information Of ,4 patient? 
upon whom totiJ ixtir; inon had Lan dfne 
d<)— 0-, percent- were m good health xxWe 

oh per cent — had some trouble Of 4^6 
patient upon whom ypraxagmal ampulatm 
hul been done there were qi 5 per cent wUh 
out trouble and b 7 per cent sith trouble of 
omc kind The ihfftrence 1 !ic,ht and ran 
be explained bx the fact that exud tion ami 
hcmilomuta which arc orr’ctunc ob crxfd 
after supravaginal amputation do not ri c 
serve silj alter total extirpation which pro 
X ides better drainage Ihis advantage hon 
exer i rountcrbaianccd b> a certain un 
flea ant drxnc m the xagina and introitu 
\ hich dots not ippcar after supraxagiral 
amput ition after which the duchar e ol 
mucus from the cer. vx 1 kept up The n ur^ 
I have quoted do not seem clearlj to w™ 
faxor either to one or the other method 
In the presence of both a mail natit tumor 
and a mj oma it is ex idenl that total extu 
pation is the operation of choice 
Spencer is an energetic champion of toca 
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extirpation as a standard operation in such 
cases He reports his own cases as well as 
those of others m which the presence of the 
two conditions was o\erlooked ordiscoxercd 
too late 

It seems to me that this \ cr> question with 
which future research workers ha\e to deal is 
at once the most important and the most 
problematic to <5ol\c I do not enter here 
upon the question as to whether the m>oma 
itself dcgeneratcb and become^ malignant or 
whether the two forms of tumor dcxclop 
simultaneous!) with or without an) ctioloo 
ical connection The questions I would em 
phasize are How often does the condition 
occur and is it possible to diagnose the prcs 
ence of the two conditions before operation^ 
Since 1905 all mjomata remo\ed at opera 
tion haxe been examined histologicall> at the 
pathological institution through the courtesy 
of m> colleagues Forssman and Sjovall It is 
true that it has not been possible to make 
examinations s>stematicall> in tlie sense that 
all large tumors have been studied in serial 
section but we haxe endeaxored to examine 
cspeciall) careful!) those which appeared sus 
picious to the trained pathological e)c If a 
few cases haxe escaped attention the final 
figures ma) be a little lower than thc> would 
haxe been if all cases had been examined A 
tabulation of the findings from the cxamina 
tion of the m) omata remox ed during a period 
of o ) ears at one and the same place is show n 
in Table III Curiousl) enough our figures 
coincide with those of Kell) who m one 
thousand operations for m)oma found both 
m)oma and cancer twent) eight times In 
the cases enumerated in Fable III a diag 
nosis of malignant tumor has been histolog 
icall) confirmed b) competent pathologists 
Cases in which a tumor was suspected on 
clinical examination but in which diagnosis 
was not microscopicall) confirmed arc not 
included 

It should be added that at operation for 
some other condition and at postmortem ex 
ammation m) oma as w ell as malignant tumor 
was found in i cases i with sarcoma i with 
adenosarcoma 14 with cancer of the uterus 
4 with cancer of the oxar) and i with cancer 
of the vagina As these cases do not belong 


TABLE III — CASES OPCRATED UPON 
DURING TWTNTX YEARS 

C » 

M>oma plus sarcoma 18 

Myoma plus cancer of cervit 2 

Myoma plus cancer of uterus 

25 

I0 the c may be added 

Myoma plus cancer of tubes i 

Myoma plus cancer of ovanes i 

Total 29 

to the one thousand m which operation has 
been done I wish only to mention them M) 
material should therefore indicate a frequency 
of 3 per cent for the significant complication 
The figures from other places xary between 
no per cent (Pfanncnstiel) and 10 per cent 
(W arnckros) 1 his probably is not dependent 
upon mere chance but on the difficulty of 
discoxcnng the presence for example of a 
sarcoma or a highly cellular myoma How 
exer this max be the combination appears 
m a certain number of cases and thus the 
question arises Is is possible for us to drag 
nose the condition before operation? 

1 regret to say that form) own part I must 
gixe a reserved answer Just as simple as the 
diagnosis may be m some cases just so im 
possible docs It seem m others Curettement 
which might otherwise rexeal the secret 
meets technical and other difficulties in a 
uterine cavity which has become distorted by 
the myoma Should this difficulty not be 
present and it were po«;sible thoroughly to 
curette the cax ity not much relief is obtained 
as regards the sarcoma of the uterine wall 
The difficulties mentioned with regard to 
the diagnosis are further illustrated by the 
fact that m 19 of 29 cases the malignancy 
was not even suspected far less diagnosed 
In one of the cases in doing a supravaginal 
amputation the operator cut across a sar 
coma which had infiltrated the cervix I wish 
to emphasize again the great task which still 
remains to be solved through the study of the 
myoma probem 

It seems obvious to me that the choice be 
tween supravaginal amputation and total 
extirpation is dependent upon factors which 
cannot yet be definitely decided Not until 
xve have learned to diagnose before operation 
the simultaneous presence of a malignant 
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tumor and a mj oma can w e ^vlthol^l he>Jt‘i 
tzon do total extirpation as the treatment of 
choice in these cases Pos^ibh the use of 
supraxagmal amputation m the luture might 
be limited to the adxantage of total e’^tirpa 
tion It may be added that I hate not once 
obserxed carcinoma in the portio xagmalis 
after supraxaginal amputation 

The conclusion I ha\e reached with regard 
to the choice of method in operating is tins 
If m a patient before during or ifter the 
menopause a uterine tumor begins to change 
to increase m ize rapidU to produce more, 
abundant hxmorrhdge and to be painful 
and if the patient is )o:,ing ilcsh then mahg 
nanev ought to be su pected and total extir 
pation should be done \s a matter of coufbo 
the degeneration ma} be of another hmd but 
even then the tumor ouf»ht to be remoied 
and total extirpation is afer 
Much has been written and aid about the 
\alue of enucleation m the treatment oi 
in>oma so I will not repeat here all (he argu 
ments for and against it Suftice to «av that 
besides Martin other eminent g> necologists 
consider enucleation fundamentilH superior 
I need mention onl> the name ot Otto Lng 
Strom In m> own experience enucleation 
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cent In m\ experience the number h hi her 
— -16 per cent Such figures must of court 
be regarded a proot that the op r tior hi 
been delicient in ome respects and it mu t 
be so understood bv the patient Some pa 
tients ha\e been obliged to be operated upon 
again and thi was true m not less than 5 of 
mi ; cases \dd to this the fact that of the 
p Hunts operated upon radieallv a con uier 
\bl\ larger number ot to 9 per cent are 
dehnitelv in good heaJth nithoutan} trouble 
while after enucleation stxenl (in in> seiits 
of cases afiout 3 per cent) complain of di 
comlort such as pain menstrual di turbance 
and the like It cannot be denied that thi i 
often a drawback to an operation which { 
otherwi e ideal in the sen e that it rcmoics 
the diseased part wathout acnlicin'^ an) 0' 


has been done ^(9 times without a fataliti 
There is thus nothing to be said as to the 
immediate results 1 he fundament il reasons 
for this method of treatment are not focused 
on immediate results but on the question of 
alaterpregnancx and recurrence the tren^th 
of the operatun is to be found m the fact 
that pregnancy is pos ible its 1 eakness is m 
the risk of recurrence \s to the po sibihtv 
of pregnancy after enucleation I ng trom 
states its frequency as 6 5 per cent ^\ inter 
on the contrary only j r per cent In mx 
experience pregnancy followed enucleation ri 
0 cases that js in about i per cent— a figure 
of importance 

In contrast to this group of patients in 
\ horn enucleation has been done and thus 
the full function of the generatn e organs pte 
served is another group that is not fully 
sitisbed nameh those who have had a re 
cutrence of hamorrhage or of a tumor Mar 
tin claims th it this condition » found m 0 to 
7 per cent Vug trom and M inter jn 6 per 


the healthv tissue 

In spite of the great respect th it I hat c for 
the m mor\ 01 En stn m havirij, been hi 
pupil and m spite of the admiration I have 
for hi contribution to thi matter I do not 
ho lexer con ider it po ible to imitate him 
in gixing enucleation the place of honor a 
the principal method I\en without such 
tspiriUons it has a phee of honor amon 
the operations for the treatment of mvoma 
and cannot be replaced In the cour e 0 

time'" '’WP xiewppinibasbccomcsuchtnat 

I perform enucleation onl\ d the patient 1 
xouog for in tance betow 5 icar of e 
and It in approachin„ mam ar,e or other cir 
cumstance render the pre erx alion of the 
power of conception '^peenh} deirabc 1 
con ider it a duty to the patient to explain 
the ttuaUon to her before the operaiicn tnat 
ahe in«\ decide a question that so clo t s 
afTcct her tuture 

t next arn\ e at the quotion « hich intcit>i 
a'l and c petialh the operator who 1 
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sible for the oper'ition in'll is the queslion of 
primarj mort'ihtj In m> m'ltenal the pn 
marj mortahtj Ins been 4 per cent I *101 
quite aware that man> in America are able 
to show better results The causes of death 
arc shown in lable IV 
Table IV is self cxplanatorj I will men 
tion onl> the first two items With regard to 
embolism the mortality amounts to 1 ^ per 
cent a figure corre'^poncling to that slated in 
other <;enca It would seem unfortunalcU 
that the causes of embolism would remain 
unknown for some length of time and tint 
we would not be able to protect the patient 
against this danger I ha\e tried to promote 
the circulation of the blood and to counteract 
the want of exercise bj means of massage per 
formed b> a competent per on aiul started 
the da> after operation Ilowcxcr I dire 
not \ ct express an opinion as to its use as 
during this time there ha\c been li\c cases 
of embolism m a series of ^co operations for 
m>oma The four cases of infection dtserxe 
mention as it would seem that with our up 
to date aseptic technique 'in infection ought 
scarceh to be met with 
An opcratixe infection with a fatal ter 
mination has fortunatel) occurred onK once 
A real operatise infection appeared m one 
case in which I base not tlic case histor> 
The patient succumbed to paral) tic ileus In 
another patient the cause of death was an 
infection from a postoperatix c rctropcntoncal 
hxmatoma In a third case there was present 
a gangrenous mjoma which resulted in an 
intrapcntoneal abscess which was drained at 
operation Autopsy showed septicemia and 
also that b} means of drainage the spreading 
of the infection into the peritoneum had been 
prevented And finally the fourth case is> of 
interest because the infection had originated 
from an intra uterine radium treatment later 
followed bj operation with the result men 
tioned 

It maj naturally be asked if any of these 
deaths might not have been avoided As far 
as the cases with pulmonarv embolism are 
concerned such an expectation is unfortu 
nately not yet justified As regards infection 
an operative infection may be so far avoided 
that It cannot exercise any great influence on 


the result On the contrary it is not possible 
to avoid an infection that arises from a tumor 
alrcadv infected or gangrenous and operation 
Ins to be done as a last re ort It must also 
be remcmbcrLd that a university clinic in 
Sweden must receive cases which have been 
turned iway from other clinics Should we 
in sueh cises consider our statistics hrst or 
sliould wc bcir in mind the welfare of our 
patient-* 

\s to the other causes of death two at leisi 
could hue been avoided the injury to the 
bliddcr which occurred in one of the earlier 
ca cs and the aspiration of vomitus In the 
latter in tance the patient vomited while 
alone and aspirated the contents It should 
iKo be acknowledged tint however careful 
wc arc or con ider ourselves to be and how 
ever much the re ults arc beiOj, improved 
with age and experience the day will surely 
never come when the results in a series of 
operations becomes such that improvement 
eould not be made J 0 bal ince the n ks cor 
rccti) before interference is skill to siy the 
least Fi ml Jer Mcnsch io laii^ cr slrcbl 

In a number of cases there have been other 
complications of consequence and yet the 
outcome has been favorable Wc would men 
tion thrombosis in 0 cases pulmonary em 
bolism m 4 parametritis or possible hama 
toma in 5 and parotitis in 2 as well as 
lesions in the ureters m2 I vyill not dwell 
on these 

Other complications sucli as concurrent ad 
neval disease which have been diagnosed be 
fore operation are of great importance Their 
n iture is shown m I \b\c Y 

TABLE V 

t 

(Hamn or j arovinan tumor 42 

Mahenaot o arian tumor 5 

Hydro alpinT 3 

Pyo alp nx S 

lubcrculo 1 10 

1 xtra uterm gra\ iditj 2 

Tubal cancer j 

60 

The interc tmg point as far as trcitment 
IS concerned is that in more than ,9 cases 
the complication was not diagnosed before 
operation and in most of these cases perhaps 
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jO there were certaml> o\ arian tumors pres 
ent w hich w ere not disco\ ered until operation 
This has no other influence on the operation 
than that the adnexa are also remoxed But 
the lack of knowledge as to the presence of 
adnexal disease may influence the deti^ion 
of the surgeon as to the method of treatment 
to use — -whether operation or the N raj 
Among other pecuharitu s in the cases of 
nijoma operated upon I will mention onij 
that in the last senes of ^oo cases of mjoma 
m\oma of the cervix appeared 7 limes 1 
retroperitoneal mjoma 9 times and a de 
generated cj st ro times 
I will not enter at this time into the ques 
tion of pregnancj in the presence of a 
mvoma as these cases in many respects and 
e peciallj from an obstetrical point of view 
should be treated separately I take the 
hbertv onh of contradicting the opinion that 
seems to prevail m certain publications m 


40 jears of age The 13 patients who hid 
trouble that might be connected with the 
castration were all between 40 and 52 jear 
of age On the other hand I hav e report on 
64 pitients operated upon m whom one or 
both o\ anes had been left and in whom there 
was no reason to expect endocrine dhturb- 
ances Of these 9 — 14 per cent— had s\mp 
toms of menopause The ages m this group 
ranged from i to 4^ v ears 

From these experiences it seems to roe that 
two facts might be mentioned First it i 
not easv to jud^e whether the sjraptom 
really depend upon something else— a neu 
rosis a suggestion or whatever It maj be~to 
which the operation has t,i\ en rise or whether 
thej might be the result of the removal of the 
uterus for whj should such sj mptom faeob 
erved m patients whose ovaries have been 
left? Second m i laioe number of patients 
the ov anes hav e been remov ed and no such 


recent jears that a myoma present m a 
pregnant woman should be removed for the 
reason that the grow th mav possibly giv e rise 
to complications during parturition The 
morrow bnngcth counsel a mjoma without 
anv symptoms neither need nor should be 
operated upon during pregnancy 

There is still another matter of importance 
which I wish to mention What will the re 
suit be if in removing a mvoma both the 
ovaries are removed or one or both are lelt? 

The question has been much debated and 
has had many different answers It surely 
does) not seem ju&t to remove the ovaries, un 
necessanlv in a young woman who is many 
years from the natural menopau e “^gam 
m another who has reached this period or is 
near it the ti ks seem les if the removal of 
the glands from technical or other reasons 
be advantageous \\ hat are the real facts m 
the case? 

I regret that I did not earlier pay the atten 
tion to thi question that it no doubt de er\ es 
I am not able therefore to make an exact 
statement except m reference to the last 300 
cases Of these jOo ca es in // both ovane 
w ere remov ed and I hav e definite information 
regarding them It is remarkable to note 
that in 64 of these cases 84 4 per cent there 
was no trouble and 4 patients were le than 


symptoms have appeared and many times 
the patients are less than 40 y ears of a e I 
have therefore in the course oi time come to 
the conclusion that the ovaries are not to be 
removed even in patients more than 40 vea s 
ol age if menstruation stiUpersistsatlhe time 
of operation On the other hand there need 
be no scruples against the removal the 
ovaries if the adnexa show such chan e that 
the chances ol the patient would be improved 


by ovanotomv 

I have touched m thi paper only h ntl> 
upon a question which is till of such rive 
importance that it de ernes thorough study 
that IS the que tion of the relativ e indication 
for treatment by operation and bv r''' 
The reason for this 1 that I hav e not } et iwo 
sufficient experience m this direction I be 
hev that one ought to wait until he ha ^ 
large senes of cases m which the \ raj s 
been used and that such patients bould be 
watched for many years before a d aojte 
tatement is made as to which method 0 
treatment is indicated — operative or radio 
logical — m a giv en case I hall restrict m\ 
clf to the statement that I have tried 
mtra uterine application of radium to mjom 
in 103 ca es but I hav e abandoned it u 

entirely In the case so treated a dirnmutiM 

in the ize of the tumor was noted m 
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cases a fa\onble influence on hxmorrhage 
in 87 case-j but in 15 cases infection set in 
For some reason or other 12 patients had to 
be operated upon later and 3 patients who 
were free from cancer before treatment were 
found to ha\e it later In late a cars I ha\e 
cautiousl) and feelmgl} used the X ra> treat 
ment but the number is onl> 51 so far Ihe 
result of such treatment has been tint im 
mcdiatel} or after renewed treatment himor 
rhagehas ceased in 70 — 6 per cent — and th it 
m 9 8 per cent operation has later had to be 
done We should bear in mind in this con 
nection the po sibilitN of malignanci or other 


degeneration being overlooked through faultv 
diagnosis 

lime will show to what extent \ rav treat 
ment IS adapted to give the patient the same 
sccuntv as the operative treatment without 
subjecting her to the added risks Should 
this be possible X rav treatment without anv 
hesitation mav replace the operative treat 
ment should it not be possible I believe that 
an operation which removes the diseased part 
and leave the healthy is more to be desired 
than a method of treatment which bv wav 
of the ovaries influences the production of 
hemorrhages but leave the tumor 
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S UPPUR^VTION within the chest would 
seem to be a comparativch simple 
matter to discuss and yet the uncer 
tainty regarding certain phases andthctcehm 
cal difficulties involved m manv of the pro 
cedures make it complex As I have no new 
methods to offer and the recent literature is so 
full of productiv e w ork I am forced to present 
to vou the opinions of one who docs general 
surgery with perhaps more than the average 
experience in chest surgery Speaking as one 
surgeon to another we can exchange ideas 
regarding our own methods taken as they 
usually arc from the more highly spcaalizcd 
studies of those engaged in a particular prob 
lem 

Ihe great groups are cmpvcma lung ab 
scess bronchiectasis and mcdnstinitis W^e 
must omit any preliminary discussion regard 
ing the anatomy or the physiology of respira 
tion however tempting the latter may seem 
Lverv surgeon who undertakes chest surgery 
should be familiar with the studies of Graham 
and the earlier writings of Garre Saucrbruch 
Whlly Meyer Lilicnthal Hcdblom to mention 
only a few which stand foremost in my mind 
The section on pulmonarv suppuration in the 
monograph of Garre and Quincke published in 
191 can be the starting point and upon this 
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base little by little one can build a knowledoC 
of the shifts and changes which have had to 
occur before chest surgery attained its present 
sound position 

Empvtma is the most important suppura 
tion in the chest in the experience of most 
surgeons \s seen in ordmarv aval practice it 
IS practic illy alw av s the result of a pneumonia 
At this time we wall not discuss whether it 
results from lymphatic or contact infection of 
the small serous effusion present m nearly all 
cases or whether it is due to the rupture of 
small abscesses on the periphery of the lung 

There are three matters of piramount im 
portance Ihe first is to recognize the proba 
bility of empy ema in ev ery case of pneumonia 
that does not get well promptly Delay ed res 
olution is often another name for empyema 
Prompt diagnosis is essential to low mortalitv 
and freedom from the chronic cavity The 
second point is the need to distinguish between 
the synpneumonic and metapncumonic effu 
Sion Operation should be delay ed if possible 
until the pneumonia has resolved There are 
statistics showang that the mortality ap 
proaches 50 per cent m a group of cases oper 
ated on during the lirst week after onset of 
the pneumonia whereas it was lo per cent 
betw een the fifth and eighth w eek 1 he latter 
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time probahl} too long but cen'iinly we 
i-hould wait until the signs and sjmptomsindi 
cate that the pus collection predominates and 
the pneumonitis has cleared 

The third point to be emphasized is the 
need for di crimination and indiaadualization 
in the technical a'lpects Lther an-esthe la 
probably can be safelj used in most cases but 
there is no need for it and certamlj it is 
contra indicated in those who are sick Lo 
cal anasfhe la and bomctimes a httle gis lor 
\duUs IS quite suhicient Since the dajs of 
Hc\ itt (18/f) and again met the War we 
hue had periodic advotaca of drainage 
through a catheter is a standard method I 
have practiced inter nb puncture in ^4 i per 
cent of m> cases But the eYperientc of most 
surgeons is that open drainage is required 
sooner or later in most c scs In our senes it 
was 7 7 per cent 50 per cent of the cluldrcn 
and <54 per cent 0/ the adults requiring a nb 
resection after the prelimmarv intercostal tube 
drainage 

The point is this we must not create an 
open pneumothorax while a pneumonia c\ists 
If by rca on of a streptococcus empyema as 
seen in the camps during the W ar or if bt 
cause of great tox'cmta or pressure m the poeu 
mococcic empyema wc must operate during 
the synpneuraomc stage it is impentivc todo 
nothing more than rtlieae the pre sure by the 
simplest means But if the case has adnneed 
to the metapneumome phase with its walled 
off abscess and thick pus i nb resection with 
adequate drainage is indicated Eet me cau 
tion \ou not to (leh> too long if there is need 
for better drainage after a few weeks of inter 
costal tube drimagt The temperature re 
ictions and the \ ra> picture furnish the 
guides As I am trying to deil wathpnnciples 
only no discussion will be added regarding 
irngatjon complications or after treatment 
FarK adequate dependent drainage is cssen 
ml to success ill cl e mcreh helps a little 
Chronic empi ema inth canty is an end result 
usually of delay and inadequate treatment 
Before undertaking the seriou and difficult 
operations for its cure we should tudy the 
writings of ketler and Iltdblom 

Abscess of the lung is a more senou affec 
tion than empttma not only from the stand 


point of treatment but al 0 b cau e 
greater difficulties in diagnosis «Jome div 
cussion of the etiological factors is essentul 
At least jO per cent are postoperatii t inonoa 
and about one half of these follow the opera 
tion of tonsiI!ectom\ It is difficult to e al«it 
the ex-ct mechanism concerned in the nr 
operated group Lord (19 5) believes that 
Jobir pneumonia appears to be of little mo 
ment in the etiology and an origin in broncho 
pneumonia is uncertain But some of the 
cases are so clear cut that it is probable th t a 
small but dehmte group do follow lobar paeu 
monn A larger group arise from the broach) 
pneumonias because of the greater dama eio 
the lung lilost hkolv the lung in certain 
patients develops a low local area of resutance 
and secondary invasion of chance pyo cu 
organisms or of the various coca vibna 
spirochTt® and fusiform bacilli found in 
tomillar cr}pts and around the teeth deUr 
mines the breaking down of tissue bmith 
(19 7) has produced abscess by the injection o( 
these organisms into the trachea and henotel 
that It IS probable that abscess goes throu h a 
preliminary pneumonic stage before breakng 
down Icrhaps some of the apparent preu 
monias described bv patients mlh ab cess an 
examples of this primary pneumonitis Mulha 
( 1926) offers some sugoCStive proof that para 
nasal sinus infection is capable of reachin the 
lungbv way of the lymphatics Foreign bodies 
of vegetal or other origin constitute a scconi 
group of suppurativ e riisea e» of the lung but 
this only bimuhfts. abscess ati t is more of a 
broncJuectasjs because removal of the foreign 
body IS almost inv anably followed as hown 
by Jackson by complete recov ery 

More interesting is the group which folio s 
operations Septic emboh from any focu di 
charging into the general circulationmav cause 
acute abscess When multiple the outlook i 
bad particular! as the patient is generally 
eptic Operations on the upper air passa ^ 
particularly ton illectomy ns a cause for ab 
sccss have been a source of controversy now 
for several year Ihc great number of toiLii 
operations jicrformed offers the probable cv 

jdanation Ihe held is septic and the part in 

amtinued motion ketteroU and Fox ti9 
broi^t this fact to our attention and since 
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then the \\ork of Cutler ind his 'issoa'itcb 
ha^ eprettj ucll estiblislicd tlie fnet that most 
lung absces cs after tonsillcctom} rc uU from 
septic emboli just as do those after opcritions 
on other parts of the bo(h Smith howcacr 
belie\cs that his cxpcnnicnts pro\c ihcoppo 
site and that aspirition is the potent factor 
We must not exaggerate the frequency of 
abscess after tonsil!ectom> because an opera 
tor m i\ do thousands of tonsil excisions before 
he has one abscess of the lung as a complica 
tion Weil (19 makes the interesting sug 
gestion that \\hen the patient nexcr seems to 
conxalesce has fexer constant cough and 
chest pam then aspiration, ma^ be the cause 
uhercas uhen normal rtcoxcrx has occurred 
and suddenl> about 10 dajs later the chest 
sxmptoms dexelop embolus is the factor 

*1 he diagno is of lung abscess is not particu 
lari} difficult if \\c pa} strict attention to the 
histor} and character of the sputum in the 
case of a patient xMth cough fexer and chest 
pain When su&piaous we can get clear cut 
cxadence from the roentgenograms if these arc 
well taken because the casual roentgenologist 
rarch gets good pictures of the chest Isce 
dling should nex er be used as a diagnostic aid 
because of the danger of producing p> othorax 
The obscure cases are those small collections 
about the hilus and the interlobar collections 
which ma} be called loculatcd emp}emata b} 
some or abscess b} others If an expert bron 
choscopist IS axailable an additional aid to 
diagnosis is furnished Jsor need we be con 
earned as to the existence of ab'^cess or 
gangrene iMost of the abscesses multilocular 
as the} are haxe areas of gangrene in the walls 
and the massixe gangrenes result from large 
infarction wath death of the lung parcnch>ma 
before caxitation occurs The s>mploms of 
ma'isix e gangrene are so acute that there is 
hardl} time for treatment before death oc 
curs Bronchiectasis is associated with most 
chrome abscesses but onl} becomes an entjt> 
xxhen xndespread throughout one or both 
lungs 

Ihe treatment of lung abscess requires per 
feet localization a mcety of judgment and 
careful technique The internist roentgen 
ologist surgeon and if po'^sible the bronchos 
copist should xxork together for the best 


interest of the patient The roentgenologist 
determines b} the plain film and after lipiodol 
injections the cxict location of the caxitx 
whether or not it drams ind tlic extent of 
bronchiectasis J he broncho copist inspects 
the bronchi i! tree pirticularlx for foreign bodx 
or tumor notes the condition of the mucosa 
ind whether pus is flowing from the lobes He 
injects the lipiodol to outline the caxities and 
to eliagnose the bronchiectasis he also decide'^ 
particuUrU in the case of low cr lobe and hilu', 
collections as to w hether or not he can improx e 
or possib!} cure the patient b\ frequent bron 
choscopic ispirations The internist endeaxors 
to improx c the general conditionof the patient 
adx ises diets of high c done x alue administers 
arsplun imine for the fetor or gixes creosote 
arrin^cs for blood transfusions m the xcr} 
anamic and tries particular!} b} postural 
methods to cfTcct drainage of the caxat} 

Wt arc all agreed that the desirable thing 
for the patient is to hax c the abscess dram into 
the bronchus It is most unwase to operate 
during the more acute phases of the disease 
when the area of pneumonitis is extensixe and 
tlic bronchioles arc filled xxath pus For both 
reasons non opcratixe methods alwa}s should 
be given a fair and extended trial but the 
method should be thorough and persistent 
Perhaps 30 per cent will get well and sta} 
xxcll under rest postural drainage and bron 
cho<;copic aspiration W^ith Graham (19 6) I 
am somewhat skeptical of the xalue of bron 
choscopic aspiration alone, but Jackson and 
Tucker haxe had some ver} interesting cures 
in our hospital Such treatment presupposes 
the probabiht} of drainage and the \ ra} 
and bronchoscopic examination determines 
this point If drainage is not accomplished if 
the abscess is xxell up in the upper lobe or at 
the penpherx then operation should be per 
formed as soon as the patient s general condi 
tion has been improved Sharp localization in 
the X ra} picture shows the subsidence of the 
pneuraomtis Ev en if drainageis accomphshed 
the persistence of the cavit} is an in^cation 
for operation Furthermore I am of the opm 
ion that wath an} degree of bronchiectasis 
external drainage of the cavity is advasxble 
I do not mean bronchiecta'^is of the lung but 
bronchiectasis of the lobe Do not dela} too 
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Jong and do not Itt }our pitient get anij from 
treatment until curt j ej/tcted 
^^htn operation jj, linall) decided on Jnin> 
interestini, tcihintj] points open up tor ths 
cu'^sion In simple ibscess I ha\ «. found it be t 
to rcstLt a portion of one or tno nbs mer the 
area of ab cess without opening the pleura 
^ome eaaze saturated nith mtrcurochrome 
solution IS thin packed against the parietal 
pleura and the sktn dap temponnK do ed 
I our or h\ e daa s later the wound i re opened 
and It wall be found that the lung sufliaentb 
adherent in pr\ttKaH> i.acr> case so that the 
cavit\ can be entered with the tauter\ The 
opening should be 1 irge and the cant j care 
full} drunetJ and clemed with the suction 
aspirator If ii js mill I ust onh a large soil 
rubber tube but if large some merturothromc 
j,auz€ IS hgb‘l> pad ed in for two di\s VU of 
the e procedures should be Jom stri tK und r 
local anarsthe u Shortlj the cavatv should be 
inspected for additional pockets and these and 
lironchiectatic openings can be opened up or 
treated with i small cauten point J his is 
the reason for making the externa! opening 
sufBcicntK large I alwats keep the drainage 
tube m place for raan> inmth particulirl> if 
there IS bronchiectasis ociicrwist dare ups 
mJl occur requiring rc opejiing of the incision 
Iti some cases a limited thontopl ist\ mat be 
netes ary I do not believe that phrenic n r\c 
section Of crushing! worth while No mention 
wa maJ ot artiflciaJ pneumothorax btcausi 
I cio not think it is a wase procedure flie cx 
posUre of the abscess is ej \ enough if it is 
perftttlj localized except in the cast of the 
upper and middle lobes high up an J postenor 
But the capul i can be w m^^ed b> dividing 
the rhomboid muscle or the loner part of the 
scapul i can be resected In one female patient 
I was obliged to work well under the breast to 
e\po e a high anterior collection I have tn 
tirtlj older method of utunng 

the lung to the parietal pleura 

Bronchiectasis is the third suppuration tn 
the chest Usualh some parencl^mal inflam 
mation such as an influenzal bronchopneu 
monn induces a bbfo is and this twists and 
ob truefs the bronchi cau in"' their dilation 
Uhen the e dilued bronchi btcomc the seat 
of a ■suppurative bronchitis purulent spulnm 


results which ma\ be hglu pencKk or an 
timious and tvccssiveh ofTenuc Ue ir,. 
iludvs remember the pos ibilitj of a ic til 
Of other foreign hod\ as an tholo nal factor 
In some ca cs m infarction from mildli cpui. 
emboli mav produce a suppurative pneumom 
tis With m\ i ion of the walls of the. bronck ' 
tubesand asSngerputsit asortofcarbuncu 
lar ulceration occur These small pockets thin 
ippear to the roentgenologist as bronchiecta 
tic areas -irea mav be ma ktd b) shadoii 
ot the heart or di iphra'^m the fibro is mav bt 
tonfubing or the pleura thick thu maki \ 
raj diagnosis difltcult The injection of lipn 
tiol his made such eases more apparent and 
has grcitlv enlnnetd our abilitj to dn noe 
1 ronchiecta is and determine its extent in a 
lobe a lung or both lungs 
Surgical treatment of bronchiectasis has not 
\ft attained a perfect]} secure basi hi 
eonctilcd thit the disease must be untUferal 
Ineumolhorax i not satisfactorj intratho 
racic lohectomv is too hazardous Grahan 
(19 ; has oiTercd a great improvement m h 
opcrition of <auterv excision \ flap of tre 
cht ( wall lb turned up and 3 or4 nb removed 
for dibfantes oj about 4 inche The expo 1 
ends 0} the ribs are p icked with bone vax to 
minimize the hinger of osteom> elitis and the 
adjacent interco tal nerves injected with alco 
hcl to dtslrov sensation in the v ound The 
plcuri is then opened with a small ino lon 
and if tirm adhesions are not pre ent the cut 
lb clo<:ed and the wound packed for a few 
daw Ulhi-r al th f a second stage a 
large soldering iron heated to a red he 1 1 
pu 5 ied into the lung and the suppur tm 
bronchitctatic area cauterized It is e ential 
to so caultnze as to obtain multiple drama e 
opening bv expo mg a large cross section ot 
the bronchial tret In xbout week 
zation. is repeated H imorrhage is controlieu 
1» packing and this 1 elbcicnt becau c tne 
blood pres ure in the pulmomrv arterj 
«suaJJ> onlv about o to ^ millimeter 0 
mtreurj Graham sugotsts that if ligation 0 
a branch of th^ pulmonarj arterj to a JoW m 
the human being hould prove to 
and simple an operation as Sauerbruch ciai 
,t to be then the danger of hamorrha t coum 
pracucallj be ehnmvaled m the operation 01 
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cauten pncumectom> bj first performing *i 
bgition of the corresponding bnneh of the 
pulmomr} nrtcr} If hg'ition of tlie corre 
cponding piilmonirv \cin 'should al o be per 
formed tlien the d inger of ccrcbrnl emboli m 
■would 'll 0 be excluded 

Eollowing the le'id of 1 nedrich Siucrbruch 
'ind others Hedblom (iq j) h'ls 'id\ocated a 
graded extr'iplcunl thor'lcopl'vst^ for dilTu'?e 
umlateral bronchiccta«:is The whole lengths 
of the lower ribs usuill} from the third to the 
ele\enth inclusi\c ire resected in multiple 
st'iges the number of stages depending on the 
condition of the p'lticnt W hile the diseased 
bronchi arc not eradicated bj the operation 
It has pro\ed efTectnc to the extent of mark 
edl\ rehexang cough and sputum in all ciscs 
approximating a cure in man\ 1 his opera 
tion IS the onh hope for patients in whom the 
disease inxohes more than one lobe of the 
lung Mhen the bronchiectasis in\ol\es the 
lot\er or perhaps the upper lobe alone it 
seemed fea‘'ible to amputate that lobe but in 
the hands of the average surgeon this opera 
tion has had a mortalitj approaching loo per 
cent RecentI} \\ hittemore (iq'’?) has ad\o 
cated deliver) of the affected lobe outside the 
pleural cavit) with anchorage b) suture In 
about lo da)s the lobe becomes necrotic 
sloughs off and leaves a clean granulating 
stump deep in the pleural cavat) with i 
bronchial fistula in it The operation is simi 
lar to that proposed b) Lockwood (19 ) for 
abscess 

Me must choose between these operations 
depending on the patholog) In diffuse um 
lateral bronchiectasis wathout abscess graded 
thoracoplasl) seems obligator) In lobar bron 
chiectasis and this is usuall) complicated b) 
abscess extrathoracic excision of the lobe 
ma) be considered if there are no adhesions 
In the presence of adhesions and multiple 
abscesses the cauter) method of Graham 
seems best The objections to thoracoplast) as 
leaving infected bronchial tissue are met by 
the statement that secondary cautery opera 
tion is feasible H'cmorrhage following cau 
tenzation is to be feared but usual!) is con 
trollable with gauze packing 1 he occurrence 
of cerebral embolus is not confined to the 
cauter) operation I have lost two patients 


after simple drainage from this cause when 
retoverv from the ibsccss had practicall) 
resulted 

Suppuritive mcdi islinitis is the last of tlic 
group under considerition which I will dis 
cu s I he sources of mediastinal suppuration 
nm be (raced to the adjacent bones the 
Kmph nodes as an extension from the neck 
e peaallv after operations in the lower part 
which arc followed b\ suppuration oraspirt 
of the suppuration of streptococcic cmp\ cma 
I have hid deaths from this cause after 
an opcrition lor intrathoracic goiter after 
a oplUp.otomv and after block dissection of 
the netk for cincer The svmptoms arc 
grouped umltr the held of pain scpsis and 
pressure on structures in the mediastinum 
\\ hen recognized the abscess should be opened 
and drained 11ns is tasv of performance in 
the case of the anterior mcdnstinum but in 
the ca t of po tenor mcdi istimtis one must 
choose between cervical mcdiastinolomv and 
the dors il ipproach prtfcrabl) bv the method 
ofHeidtnlnin J he latter ccrtainl) gives bet 
ter drainage but is harder to perform 

Lven from this rapid review onecanbecome 
enthusiastic about thoracicsurgerv Iheprob 
Icms. ^eem more complicated than those met 
in the abdomen but this onlv makes the sub 
jcit more fiscinating Rather recently a new 
held is opening b) reason of the development 
of a method of Ihoracoplast) for the cure of 
certain eases ol pulmonary tuberculosis but 
the treatment of tumors of the lung still aw ait 
solution It w ill not be long before the surgery 
of the thorax attains the <!ame sound position 
that is occupied b) thesurger) of the abdomen 
and cranial ca\at> and this wall lead to greater 
rchnement in techmque lower mortalit) and 
better end results 

DISCUSSION 

Dr C \ Heddlom Chicago Dr Muller s pres 
entation seems to me remarkablj comprehensive 
conase and detailed considering that his theme em 
braces the major portion of the whole held of thoracic 
surgerj \\ ith most of Dr Muller s postulates I am 
m entire accord lo one or twoof themishouldlike 
to add what emphasis I maj To some particulars 
in which I disagree I shall dev ote most of the limited 
time at m\ disposal 

In hi discussion on empjema Dr Muller verj 
properl> emphasizes the importance of earlj dug 
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nosis md prompt drainaRe the a\oi(l3Hcc of pneu 
mothoriT in the pneumonic btOR and indnidualua 
lion m the choice of technical proc durt I hould 
like to btre th \a!u f the socallcl closed 
nieth i of treatment f i i\emi It rep c t 
the practi al apfticadoi of th one im] rtant i c\ 
principle of treatmt t I eliied furin Ihclatt o 
deca le nimeU the u idance of tie open pneu 
mothorax incident t the time honore I rib re e tion 
and d aina in an\ pati nt i ith a Io\ re piratoo 
capacit) from in\ cause \ I resjiratorv capacit\ 
obtain in the presence of a pneumonii particula ly 
of the himoh tic str ptococcu t\pc before the lun 
ha become adherent in the infant and the a|,ed 
irre pective of the lunq infection and in the jcute 
{ostoperati ep tumoma uhempxema Iheearh 
\ ithdra al of infected /h»d e en m the ero(urulejit 
stacc b> the closed method followed b\ antiseptic 
solution ir i ati n clic ts mechanical embar as 
m nt to respi at n fr m the llui 1 rcsto es the medi 
astinum and the lung to thei no mal relat nship 
and so impro\es r spi ation le sens toxic ab rption 
and b\ the use f the antiscpt c lluid actucK tom 
bats the infection 

r/i fiiiida idital p I tplc t th treati nt f c 
c ip\ la I to vnpts th c tt\ f pi s anj k ep i 
empiv all ll t i to tit! mp\ m o u\ is bhl 
ated 1 he closed method properh came I out fulidl 
thi rcciuirement better than an> thermcthol im 
perfectK carried out as it will b if the patient is 
left at home to the care of the famd u is cnlirelv 
ut satisfactor) c cept to tid o t a cn is U th 
hospital ca e with trained attendants the closed 
method not onlx safe f and m st efftcn e but al o 
constitutes the i / c t tatment of cmi cma 

In h discus ion of pulmonan ab e s Dr Mul 
Icr touched on several controxcrsial points With c 
gard t the et oIog> of i o t tonsiileciomx ab cess he 
madcthestatementthatmostsurgeonsco si le th m 
embolic in oriy I an under the impression that 
mo t urgeons c pecnilv i t r sted n thi co dition 
beliex most of them to bt of the inhalation tvpc 
Ihc prota oiii t of the embolic th r\ bas the r 
Contention chiell on their failure to obtai i ulmo 
narj absces in do^s f Ho inninstilhtionoii /ected 
material into the trachea Othe orker among 
th m Smith Cro e andjoa lies orkinj, ill me 
at the R sea ch and Lducational Ho pital of the 
Ini ers t\ of Illino s ha e obta ne 1 ab c sc in a 
large number of d 5 s and other animals b njccting 
infected miti al into the t ach r fhe practic 1 
importance of this li cussi n i that a Ion as the 
weight of evi ience indicate that a large proportion 
of post ton5illectom> pulmonarj ab cess and post 


operative ab cesses are due to inhalation mf cu. 
everx possible precaution against such o[<cat 
inhalation infection is obi atorj 
1 ipio 1 )1 contrast media roent cnog aj h\ i prov 
ing of consi leral I \ aiue in the diagn s of 
ca e of pulmona \ ab cess particular!) such 
pro luce a hidoi difficult to diITtrenliale from s 
pkunt Jhc lifiodol fail to enter the termiaii 
bronchi in the pneumonic port! n of the lu gsu 
rounding an abscess becordir) abscesses imper 
fcctiv drained mav al o be demonstrafed b» mjict 
mg the od through the b onchus drainin into the 
thoracotomv incision Secondary bronchi cti i 
mav be demon trated bv similar mean 

I he choice of treatment of pulmonar) absce«sit 
seems to me rest on three entena (i) the clinc ! 
progre of the case fz) the location of the ab cr' 
and f 1 the patholo ical anatomj of the abscess li 
the patient i pro ressivclv improvin e pectant 
treitment and postural drainage! indicatrdiDdca 
nit Iv If the svmptoms arc marked and at a slinl 
still more cti e treatment is des table after at 
most 8 or to cck If the pro ress is steadil) do n 
ward acti c t eatment— particularly drainage— mav 
SI the patient 5 life Some f the ver) best re ults 
inmye pcricnceha ebccncarlv inaeuteeasesoftln 
tvpc \cco ding to mv observation the proportion 
ot cases that get elJ spontaneouslv is much teaTM 
o than JO p r cent The stfest and most log cal 
t eatment facentralhilosabsces andperbapspneii 
motho a is postural drainage and bronchoscop c la 
age Ih nh atonal treatment of a large pe 
ripheral ab ces dram ng impcrfcctlv throu hair 
arr sinus into a b o chus is tfiorac tomi drain 


C liron absc sses may require caute > Irealtntrl 
t heal bro chiai tistulx and thoracopl tv to ob 
Herat si itened cavil es Caul r> e lirpat oni 
c sarv fo the honejeomb tvpc of ab ce s Ca rs 
of muU 1 1 abscess in Km a whole I n areusuiiK 
bev nd sur cal ehef , 

Li| 1 dol CO tra t media roentgeno rap! ) i to 
dia nosi of bro ch cciasis hat the bi muth mea 
or enema is to the di gnosi of r st o i teslina 
Je ion or ohm odid to th se of kid c> pc* ■ 

I ulm natv c mpres i n bv pweam thora ph 
erve cs ct on and tho aconlastv f tlonn earl) 
a cu ate diagn s s I fe 1 su e dl great! m’P ° * 
ourr-^ults n is treatme t 0 c ces It of comp es 
Sion of fttwdam ntal mpo lance to the 
brondiiectisj nd one not s if j tli 1‘ K 
nizcd 1 a pulmona > hb o hich i I rgei 
spons ble f r th f cable re ults obtai d Iro'" 
thoracopla i> 
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THE RELATIONSHIP OE CARCINOMA AND CAIIOES 
GASTRIC UICIR 

Ii\ W J Ml RLl SCOT! MI) I \CS lotmsTJR N»\\\orr 

F mth Dpatm t f Su p y f tl Srh »I f M 1 I t t> f Koch t 

W HEN CruNcilhicr first distinguished the wills of which carcinoma cells were found 
gastnc ulcer from caranomi he w is frcqucnll> idNanccd is adequate proof 
mentioned their occasional coexist of carcinoma c\ ulcere ’ \nd ome went 
encemthc ame stomach For 30 x ears thc> so far as to assume that g islric cancer usu ill> 
were thought to ha\e little or no connection aro e upon an ulcer basis 
with each other 1 hen 7 enker made the sug Howceer hj a critical pathological slud> 
gcstion that gastnc caranomi might anse of the benign and ciranomatous ulcers the 
rcguhrl> from a preceding ulcer and in 1881 following points were graduallj c*stiblished 
his pupil Hauser (4/) published a careful (1) Localized infiltrating circinomati often 
pathological report illustritmg this method become ulcerated ( ) Such lesions ha\e the 
of de\elopmcnt Juat before the publication t\pical gross appearance of a chronic gistric 
of this stud) of postmortem speamens how ulcer (^) In certain are is all of the malign int 
eaer had begun the brilliant advances, in cells mav disappear ('4) Lsuallv when cancer 
gastnc surger) which were oon to vitalize the cells are found m ulcers, thev ire dislnbultd 
question of a relationship between carcinoma m difTtrcnl pirts of the latter which is evi 
and chronic gastnc ulcer Billroth reported dence in favor of jinmar) ulcerated Ciinccr 
the first successful resection of the pvlorus for rather than a cirtinoma developing jn one 
caranoma and \\oeiner introduced gastro part of 1 chronic ulcer Jhc scar tissue 
enterosstom) in the same vear 18S1 Gnd base of the chronic ulcer cnlirel) replaces 
uall) surgeons learned that a number of ca ca the mu cle h>er while the carcinoma cells 
following gastro enterostomv for an indurated m ulevr like It 10ns. usuall) infiltrate lictween 
gastnc ulcer died later of carcinoma of the «omt prt erved muacle bundles (6) In orrler 
stomach (Rodman 70 and Mavo ^9) Fur to <Union trate the probable development of 

thermore m speamens of resected stomachs cariinom i from an ulcer it is ntce^sarj to finrl 

on microscopic examination carcinoma was such a scar tissue base not infiltrated with 
found in man) cases where the histor) and cirtinoma (Stewart 7^ and SpiNbur) 74) 
operative findings had led the surgeon to \pplvang such entena for a pre existent ulcer 
make the diagnosis of benign chronic ulctr to a studv of the speamens sho in^ c.ircj 

This frequent association of the clinical svn nomi Aschoff (4) and Stromever (•jO) con 

drome or the gross picture of chronic gastne eluded that there was evidence of the m ili^ 
ulcer with histological cancer stimulated n^ut degeneration of chrome tnc uher 
several surgeons and some pathologists to onh m a small percentage Hible in i verv 
urge the frequenc) of carcinoma ex ulcere cntieal pathological studv h^s recent! con 

This idea was for a time received favorablv firmed this opinion (26) Prom uch invf tj 

It IS true that a L)onb group headed bj Tn we ma) conclude that ca an^mi of 

pierandDuplant descnbed avanetj ofgastne the t« mach does, not u^uallv an from t 
caranoma charactenzed b) e\tremel> slow prtte«ling chrome ulcer If the aj)j>lioii, 
growth chrome ulceration and clinical sv mp the i 1 Uhological studies stopped h^r tr " 
toms mimicking chrome gastnc ulcer (80 and wrul 1 have served to cnticall) rearb r 
31) This Dqie the) named ulcus rodens unuji wted hvpothesis But from if « 
gastnque The) felt that the lesions shovvang appi>'entlv obvious corollarv ha 
both carcinoma and ulcer were ulcerated pn duvt I bv scv eral that the dangerrr ^ 
mar) cancers rather than the carcinomatous need m el) be considered in the cl 
degeneration of a benign ulcer But the nosi an I treatment of chronic ^ 
demonstration of a chrom^' gastnc ulcer in This point of view was recenil ^ ^ 
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tince In the treatment of ever> case dja 
nosed as chrome gastric ulcer the question 
that must first be answered is What dan et 
IS there that this condition maj now or later 
be mabgnant? 

Two patients who were in the Peter Bent 
Bngham Hospital at the same time illustrate 
the climcal importance of tlus problem Siini 
lar examples could as easil> be tak,en from the 
experience ot all phjsicnns and surgion 


for example b> Morle> in the s>inposi 
um of the British Medical Assoaation on car 
cinoma of the stomach (6 ) After quoting 
Dible s pathological studies he concludes 
\.n event of such comparative rant) (the 
malignant degeneration of chronic gastric who foilow up the end results on their ca es 
ulcer) should not influence us then undul} diagnosed as chrome gastric ulcer 
either in the diagnosis of gastric caranoma 

or in the treatment of gastnc ulcer This 9 *^'' S * ,ti 

same sense of securit% is expressed exen more E 'oSL?ef\S«m g The V 
forcefulI> b} the action of man\ pbjsiaans gan s >ca s pre\ioush with cpigaslr c di tre s after 
m instituting a protracted dietar> treatment meal hich had ncrcased m e cnt\ There as 
in cases that clinicallv appear to be chrome b\ fo d and soda and the d comfort as 

„„ctrir nVpr accentuted b\ Uetar> mdicreton Tsoscar 

i_ . I . II P CMOU I> per odic omiti g ha 1 begun occurnng 
There havegrowTl up then two diametncall> ^ cr\ 3or4weeLsatfir tbut the last sear com ng 
opposed points of view in regard to the re about e\cr\ ioda\s The vom t s ne erco tame I 
lationship of carcinoma to callous ulcer in the fre h or old blood For g eek he had bee on a 
Ctnrmrb r-ihrit -inH Adir* ha\e rccentiv “‘lb di t h ch had relic ed the epiga trie d tre> 

Stomach Labot and Adie nave rccemi> 

summarized this protracted discussion (15) \ppet,te had been excell nt and he had had acute 

The issues debated hav e been the occurrence hu ger on the miik d et He had had n tarr\ stool 

and frequenev of the development of gastnc except on one occasion immelateh after the ex 
caranoma from gastnc ulcer Thrs con.m "?h'’h d‘ Kr» 

\ers> over the pathological mechamsm has ^ He h d I 

tended to obscure rather than to emphasize oto<spounl e\e uh the reduce I diet an 

certain facts of fundamental climcal irapor \omiting and had cont nued to work throughou 
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Fig 3 Case a \(lenocarcinoma in callous ulcer ba e 
Note infiltration of carcinoma acini between mu cle 
bundles (X40) 


The past historj is irrelevant I hvsical examination 
demonstrated moderate loss ol weight The heart 
had a systolic murmur well transmitted Flic ab 
(lomen was scaphoid soft and contained no masses 
The luer was not enlarged 
Lcucocjtes 17000 hn.moglobin 90 per cent Ur 
me negative On account of the vomiting gastric 
analysis was not done but the \omitus showed an 
excess of free hydrochloric acid and a negative 
benzidene test 

\ rav examination revealed a dilated atonic 
stomach of smooth outline everywhere except at the 
pylorus where there was a concentric narrowing 
involving the sphincter There was irregular and 
reverse peristalsis m the stomach and nearlv com 
plete 6 hour retention The interpretation was 
obstructive lesion at the pylorus which may be 
cither carcinoma or ulcer 
The consensus of opinion before operation was 
that the lesion was a cicatrizing gastric ulcer with 
pyloric stenosis though the possibility that it might 
prove to be a carcinoma could not be excluded Dr 
Cheever s note of November 4 states The picture 
IS a characteristic one of benign pyloric stenosis due 
to cicatrizing ulcer and I think that probably a 
Finney pyloroplasty will he the best treatment 



\t operation November 5 19 ^ (by Dr Cheever 
and Scott) before the Boston Surgical Socictv a sad 
<llc ulcer of the lesser curvature was found It was 
surrounded bv extensive induration which reached 
nearly to the pvlorus (5 centimeters) but did not 
occlu<lc this orifice The mcUiration suggested malig 
nancy and partial gastrectomy (Billroth II) was 
performed Also a small nodule 3 millimeters in 
diameter on the anterior surface of the duodenum 
inches past the py lorus w as remov ed Frozen sections 
were made particularly on account of this anomalous 
nodule on the duodenum The pathologist reported 
on the frozen section that the gastric ulcer was 
benign but that the nodule from the duodenum 
was an adenocarcinoma However when the fixed 
sections were obtained the pathological report 
was revised The nodule of the duodenum was an 
aberrant pancreatic nodule and the gastric ulcer 
showed definite carcinomatous infiltration in the 
base (Figs i and 2) No mclastases were found in 
the glands 

The patient had an uneventful convalescence and 
was discharged November 2 10 3 He had gamed 

20 pounds and was feeling perfectly well in June 
1925 Since then it has been impossible to obtain 
any information concerning him 

Case H E L P B B II Surg No 0179 
female aged 65 years admitted November 23 1923 
on accountof epigastric distress anorexia and vomit 
ing For the past 30 years she had had periodic 
attacks of epigastric distress after meals relieved bv 
soda by induced vomiting and sometimes by food 
No h'cmatemesis The attacks were more frequent 
in the last 2 years For the past 6 weeks anorexia 
and vomiting have been marked Vomitus contained 
food taken 24 to 4S hours previously The past his 
tory IS irrelevant 

Ihysical examination showed no cachexia and 
only slight loss of weight The abdomen contained 
no masses but there was peristalsis seen m the epi 
gastnum 

N. ray studies showed an atonic dilated stomach 
with vigorous irregular peristaltic waves The out 
bne was smooth except in the antrum where the 
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outl nc of both cur atu es> 3 rrcgulir There wn 
1 50 per eentbh ur esi luc The\ravfin)i g were 
nterprete I s sugge Ung a care noma of the antrum 
t ith part al ob truction 

Gt trie 1 . 031 x 5 ifte test meaf free hxdrochloric 
a 1 ©percent total acid t\ 70 per cent Inne 
n gatuc lUoo \ hxm gl b n j©6 per c nt e % 
throexte 5 S48 00 Icuc cvtcs 7600 pohmor 
ph n cle T S3 percent hmpboextes 41 percent 
mon ucl ar 6 per cent 

On acc unt of ch ncteri t c ulcer historv of 30 
%ear hi ation \ ith h\pc aculit) and ab ence f 
cache a the pre pc ati e di gn 1$ a ch onic 
g-i t ic ulce 1th ugh the \ a> tin ling nthcr 
fa ored care noma but ere ot nc mpatiblc \ uh 
ulcer 

At per tion \o\cmber 4 lO 3 (bjDr Holm ) 
a ciU u ulcer n tl e I er curvatu e do e to a <1 
ciu ing ten SI of the pvloru s f und It as 
thought tint thi wa a benign ulce the operative 
note tui g Ho ever the am unt f indur tion 
I esent an 1 the adhe ion on the upc lor surface 
promptel the operal r to perform a pvl rectomy 
in tea i f 1 Ii nev pvloropiasty (\ lolya 
Half u pa tial gi t tet m\ as Ion ) 

The gr s ptc men showed a pen t ating ulcer 
OTi the 1 tr car atwte wear the p>loru vvth a 
c oter 4 c ntimetcr in d ametcr ur oun led bv 
CO I leriblc i durat on The g o s appear ce sug 
ge ted a c Cl matou ulcer Sect! ns from the 
clge sho ed onl) chronc inflammal rv re ctio 
Scctio s f m the b se of the ulcer showed car 
Cl oma ell nflt ating nt the muscular laver 
in 1 permeating bct\ ecn the muscle bundle 
(Fig 3) 


The patients convalescence was uncomp! cifd 
and she was discharge 1 December 14 iqu Qj 
N ovember 24 1026 she vis sjmptom f ee sal 
gastro intestinal \ rav examination sho ed noei 
dence of recurrence In respon e to a Uutt ra 

March 1027 she responded that she ha 1 hil m 

indige tion and that she was well and strong 


These two cases from their clinical stow 
ind laparotom) findings sugge ted callou 
„astric ulcers which had caused p\lonc ob 
struction At operation one of the lesion 
seemed to the operator to be benign theolher 
one was thought probablj malignant but on 
frozen section a pathological report of bew a 
chronic gastric ulcer was given to the operator 
m the latter case Fixed sections m both 
instances showed infiltration of carcitiotniia 
the scar tissue base Consequent!) on the 
basis of the pathological evidence these ca cs 
are not to be classified as carcinoma ex view 
fhev probabl) are examples of a slow grow in 
pnmarj scirrhous carcinoma of the stomach 
in which ulceration proceed almovt coex 
(ensivelv with the proliferative proces It 
seems almost certain that the second ca e 
had ^me preceding condition other than at 
cinoma to produce ulcer like sjmptoms for 
30 >cars as there was nothing found at oper 
ation outside of the stomach to account for 
such svmptoms Possibl) this lo ion was a 
chronic gastritis as suggested bv "Vere (8i) 
and Mathieu (58I These cases would not 
even be included m the group studied patho 
logicallv b> Dible because m each ca c ome 
phase either m the cUmcal picture the fmti 
mgs at operation or the gross appearance of 
the lesion suggested to the surgeon or the 
pathologi t the possibilit> of carcinoma The 
significant facts clmicall) are that such ca 
as these quoted are frequent occurrences that 
thej cither begin upon or probablv more 
often onl) mimic an indurated ulcer but 
that these two conditions cannot be cer 
taml> differentiated b\ an> known clinical 
method On account of tnc ulcer bke s}mp- 
toms such carcinomata are u uah> diagwo z 
as ulcers , 

Such cases proving pathologicallv ^ 

localized ulcerated inhltrating carcinoma bu 

diagno ed cUmcall) as ulcer are frequen 
Instances in which there is histolo ical en 
dence of a pre existent chronic ulcer are ven 
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much mrer The following ca«ie ';ccms to 
belong m this httcr «;m ill group 
Casf 3 C H B S M H No 4368 male aRed 
66 admitted December II ig 6 with the comphint 
of pain in the stomach The present illness begin 
I \cirs ago with epigastric pun coming on 3 hours 
after meals and alwi\s rclic\cd b\ food and soda 
With periods of remi sion it his bothered him since 
on^l In the last months the pun his been ex 
ictl% as prCMQUslj except that it Ins come ibout 
hours after meals Seldom has he \omiled md 
ne%cr had haimatcmcsis or mclena He has hid no 
loss in weight Wassermann reaction his been 
stronglj positixe and he his had entrgctic anti 
luetic treitmcnt for over 1 vcir N ra\ showed 1 
penctriting ulcer niche on the Ics cr curviturc with 
vigorous pcristilsis elsewhere (Iig 4) No 6 hour 
residue 

Blood bimoglobm 80 per cent urme ncRiHvc 
stool formed brown microscopicalU no red blood 
cells guaiac test negative Gistric inalvsis fist 
mg free h>drochloric acid tS per cent totilac«hl\ 
46 per cent After Fwild meil 43 minutes free 
hvdrochloric acid iS per cent totil acidilv 43 per 
cent 75 minutes free h>drochloric acid 3 per 
Cent total 76 per cent 

I he pre operative diagno i» was callous gistnc 
ulcer there v\ as no posiliv c invhcition of malignmcv 

At operation on December 18 ig 6(bvl>r Scott) 

1 penetrating ulcer with a enter about i 5 ccnti 
meters m diameter ind i centimeter deep wis 
found There was nothing to suggest malignmcv 
the ba e of the ulcei was adherent to the pancreas 
I aftial gastrectomy (I olya Moynihan) was per 
formed and the area where the ulcer was ittichcd 
to the pancreas was ciuterizcd Convalescence wis 
uncomplicated and the patient was discharged 
January 15 10 7 He has gained 15 pounds and 
has remained symptom free to the present (Mav 

19 7) 

The gross specimen showed 1 typical callous ulcer 
with no suggestion of malignancy The edges were 
firm but not abnormallv indurated The proximal 
edge was overhanging and the distal one was 
terraced 

On section the base of the ulcer was formed of 
scar tissue which entirely replaced the musculature 
and showed merely the usual evidence of chronic 
inflammation (see characteristics of chronic ulcer 
I ig 7) In one area however there was a definite 
small zone of adenocarcinoma which spread out 
from the hyperplastic mucous membrane at the 
edge of the ulcer (Iigs s and 6) This did not in 
filtrate the scar tissue base at a distance In other 
sections carcinoma was not found After the dis 
covery of this one area of definite carcinoma 8 
blocks were cut from \anous areas of the uncut half 
of the ulcer In none of them was there any trace 
of carcinoma (Fig 7) It was felt therefore that the 
specimen fulfilled the exacting pathological critcna 
of a carcinoma arising presumably upon a pre 
existent ulcer 



li 6 IliKhcr Tnagnificat on of section outlined 
in ligure 5 showing a cluster of carcinoma acini 
(X iO) 


Although V.C feel that this is an illustration 
of carcinoMd cr ulcerc its chnicnl significance 
IS trie same as if carcinoma cells had appeared 
in multiple places m the ulcer Its chief 
interest lies in the fact that it appeared cUn 
ically to be an uncomplicated case of chronic 
gastric ulctr both before and at operation 
\et it proved to be carcinomatous 
The history was a typical ulcer story of 12 
years duration The gross appearance of the 
ulcer gave no suggestion of malignancy In 
fact It appeared so evidently benign that no 
photograph of the gross specimen was made 
Without the histological findings or if the 
first sections had been cut only from the 
half of the ulcer which by chance was cut later 
after finding the isolated caranoma focus no 
one would have thought it anything but a 
typical callous gastric ulcer which had pene 
trated sufficiently deeply to become adherent 
to the pancreas 
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INCIDENCI OF CARCINOMV IN CALLOUS 
ULCER 

The clinical importance then of the re 
lationship of carcinoma and chronic gastric 
ulcer IS not dependent upon the development 
of the former from the latter but lies in the 
impossibihU of tic certain clinical differ 
entiation of the two conthtions lhisdifficult> 
IS not reflected in the hospital record When 
malignancv has been found in the resected 
specimen carcinoma of the stomach appears 
IS the linal di ignosis tnd the diagnostic 
problem is buried m an analysis of casts 
under the heading of carcinoma of the 
stomach With a positiae uktr histor\ Bt 
fore operation though the case is a chronic 
^astric ulcer and when the micro tope dots 
not reveal the mistake it often remain on the 
records as onl> a chrome ulcer the patient 
dying elsewhere of c ircinoma It is extremcH 
difiicuU to disentangle from a statistical prts 
cntation of cases the data that will pre ent 
in a true li^ht this clinical dilemma of the 
differentiation of bemgn callous ulcer ami 
ulcer carcinoma 

The reports based upon cases only di ig 
nosed clinically and not operated upon have 
bmited value on account of (i) the dilhculty 
in being certain that an ulcer is present ( ) 
the confusion oi duodenal and gastric ulcers 
and (j,) the difTicuU) in determimng the iinal 
outcome I hue found no report of a series 
of cases with convancing \ ra\ evidence oi 
gastric ulcer followed over a sutbcicntlv lonp, 
period of time (at least 5 vears) from which 
to denv c data is to the proportion of chrome 
gastne ulcer cises that eventually prove to 
be carcinomatous 

Nielson s study of the end results ot mcdi 
rally treated cases clinically ulcer de erves 
mention although \ ray evidence is Ja^elv 
lacking (6j) Ills selection of cases included 
only those in which there was good evadtnee of 
orgamc disease though a large proportion of 
them must have been duodenal rather than 
gastne ulcers Of 1 ii ebed of ^'^stne 
carcinoma and i other had carcinoma in the 
part of the stomach resected later Ihu of 
the total Senes 5 4 per cent were ub equently 
proven to have carcinoma of the stomach 
Tins would probablv correspond to about 20 


per cent of tht. true gastric lesions asduoded 
ulcers are at least 4 times as numerous a. 
gastric m the chnics All but 2 of the ca o 
developing carcinoma had had svmptom br 
less than 6 years fisper cent of tbc66caft 
of (hromc ulcer with such a limited duration 
of svmptoms) 

This study of medically treated ulcer 
although unsatisfactory forstati ticalanalu 
on account of the lack of \ ray evidence 
still detimtcly demonstrates again the din a 
of carcinoma proving to be present in ca ei 
clinically diagnosed as bemgn ulcer Jo lin 
(40) al o reports a 6 per cent mortality fron 
carcinoma m the combined series of a tnc 
ind duodenal ulcer 

‘iippv (71) emphasize the ncccssitv of 
watching for the evidence of a carcinoma a 
a po ible complication in all case of pastm. 
ulcer but he gives no stati tical fi urc 
Smithie (70 emphasize that many authu 
deerv ing the danger of carcinoma in gastne 
ulcer arc dealing chiefly with duoKna' 
rather than with gastric ulcers and he add 
that h< always feel nervous about the out 
come of a true gastric ulcer until a laparot 
omy has determined the location and nat re 
of the le ion J hi deticicncv in re ard to 
cxKi reports of the lit n ult of medicalh 
treated ga tnc ulcer in part 1 due to the 
tact the \ ra\ localuation has onh been of 
gre U help in the la t : 3 \ car and m part 1 
because internist hue come to realize m 
creasin^ly that the medical treatment of true 
callous gostne ulcer 1 iinsati factory and 
dangcrou ( \lv arez i ) 

Although mor< exact stall tical reports of the 
evidence of caninoma m medically treatei j 
chronic gi tnc ulcer are lacking, its dan er l 
IS amplv atte ted b\ the large number £>’ j 

l< tons dii^,no td a bcni n ulcer after care u 
clinical study that prove upon operation to 
be carcinomatou In the examination 0 
resected callous ulcers clinically hem n wr 
anonia was lound m the followin'' per wn 
il/oymhan (64^ ib per cent Ps}r (Ob) 
p rcent Kuettncr(5o' opercent Im 
(,8) 21 per cent von Habercr (43) 
the diagnostic diflicullv at operation a 
expo mg the k ion a follows 
cent mistakes how mam doubts' 
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Fi^, Case3 l>pical chronic induratccJ ulcer Note It 8 Case 4 I Jiotomicrograph of a colloid car i 
overh'^n ed c A some\\ hat terraced cd^e It mu cle noma from the of a callou ulcer Vote the presence 
complclel) interrupted C and D and inflammator) scar of acini m(iltntjfl„ between the muscle bundles (Xias) 
tissue base E (X15) 

although to dismiss tlie danger of car this figure after operations for gastric ulctr 

cinoma from consideration m the treatment (17 per cent mortaiit> in >carb) Ihe 
of gastric ulcer received a pathological diag most important factor causing this was the 
nosis of definite carcinoma in ro per cent of 50 development of gastric cancer In i 80 pa 
specimens considered b> him even after the> ticnts followed for an average of 3 6 >ears 
had been removed to be simple gastric ulcers after operation for gastric ulcer there were 
(61) Aschoff w ho IS e\tensiv el> quoted as an 195 deaths at leist 75 of which were deter 

opponent of the frcquenc> of carcinoma cx mined as due to carcinoma and man> more 
ulcere expressed surprise at the large num in which the data was inconclusive probablj 
ber of resected specimens rebcmblmg m form died of this cause Upon a careful re exam 
the ordinarv round ulcer but proving micro ination of the specimens classified as ulcer at 
scopicall> to be carcinomatous (4) Masson operation from patients dj mg subsequent!) 
(56) reported that m 1400 resected ulcers of gastric carcinoma it was found that half 
climcall) benign ib per cent were found to of them showed evidences of malignanc) that 
be carcinomatous on histological examination had been overlooked (Balfour 8) Also 

From these statistics of many clinics it would Anschuetz (2) reports death from gastric car 
seem to be a conservative estimate that in cinoma in 8 to ii per cent of cases of calloused 
10 to 20 per cent of the chronic ga'^tne ulcers ulcer followed \ears or more and m 334 
there is a carcinoma actuall) present whether gastro enterostomic for ulcer of the stomach 
It has arisen from a chronic ulcer or has been and duodenum von Eiselsberg (3^) found that 
from the first a primarj carcinoma with m 41 remote deaths 13 were known to have 
secondar) ulceration been due to carcinoma of the stomach a 

Another line of evidence corroborates this probable incidence of 15 to o per cent in the 
significant proportion of indurated ulcers that true gastric ulcers It is quite impossible ccr 
appear benign but prove malignant An tainl) to differentiate benign calloused ulcer 
actuarial studv of the life expectancj of pa from carcinoma at operation sometimes after 
tients operated on for duodenal and gostne examination of the resected specimen and 
ulcer at the Mavo Climc- was made (6 and 8) occasional!) even histological stud) of the 
The death rate in the succeeding )ears was ulcer does not settle the question Eggles 

not abov e the normal expectanc) after oper ton (32) Wilensk) and Fhalhimcr (85) 

ations for duodenal ulcer but w as ov er ^ times Ma> o (60) 
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DISCUSSIOV OF STATISTICAL RESULTS 
There are many reports based upon more 
or less carcfullj <inalj zed clinical material in 
\\hich the conclusion is reached that car 
cinoma is an infrequent finding in gastnc 
ulcer Opposed to this mcu is the opinion 
from man> surgical clinics that carcinoma is 
a \er> frequent finding m callous gastnc 
ulcer This apparent contradiction i in some 
instances of each opinion due merel> to care 
less diagnosis either clinical or pathological 
But even m the most carefull> studied cases 
the same difference of opinion is recorded 
This IS more apparent than real however 
Inlthe medical senes are usuall> included 
those cases that have sjmptoms suggestive of 
ulcer manv of short duration and most of 
which are not \erihed b> demonstration of 
the lesion The surgical group is made up 
almost entirel> now of indurated ulcers of 
long ‘‘landing Bj operation the existence 
and the character of the lesion have been 
demonstrated A careful pathological stud> 
of such resected specimens has entirely changed 
our opinions concerning the lifec>cle and the 
degeneratnt and regentratne processes of 
chronic gastric ulcers Crohn WeisWopf and 
Aschner (20) The apparentl> opposing views 
are consequentlj dependent largel> upon the 
t>pes of cases studied and often from the 
data included in r« ports of non operated cases 
It IS e\tremel> difficult to be certain what 
V arieties of ulcer the author is reporting It is 
genetall> accepted now tint acute or subacute 
gastric erosions frequentl) heal md remain 
healed under proper medical treatment that 
consequently such le 10ns should not be oper 
ated upon except for their complications and 
that thev are not precursors of car inoma 
Crohn ^\elskopf and Yschner ( r) buch 
icute ulcer s> ndrontcs are mu h more common 
than 1 the chronic indurated ulcer Mo>ni 
han (64) On account of their mdiision as 
Nvell as that of other le 10ns that are not 
cliron.c gastric ulcers (e peciall, chrome duo 
deml ulctr) m the group of medicaUj treated 
patients the danger of carcinoma m true 
callous ulcers is sometimes luddcu « 

porting of such le ions E peciall> is thi true 
Kth gastric and duodenal ulcer are In 
eluded m one studj under the de ignatiun 


peptic ulcer a term which of itself si mfie 
a lack of sufficientlj exact data for accutat^ 
localization Tor propirl) evalualin 
dangers and the results of treatment m i 
much Itss frequent chronic gastric ulcer 
these should alw a> s be pre ented in a epanl^ 
group di tmet from acute ga trie ulcer anil 
from duodenal ulcers In order to clanf) tli^ 
diagnosis and the tjpe of lesion m future 
analyses of cases it would be of great a w 
ance if gastric ulcers were cla«>ilic(l some 
what as Cushing (2 ) has grouped bmn 
tumors 

CLASblFILATIOV 

For use both m the hospital record and m 
the reporting of cases of gastric ulcer I pro 
pose the following classitication 
I Gastnc ulcer — suspect 
H Gastnc ulcer unv cnlicd (carcinoma 
su pcct) 

III Gastnc ulcer verified 

IV Carcinomatous gistric ulcer vended 
Under each of the first 3 hcadin6,s desi nate 

whether acute (non indurated) or chronic 
(indurated) 

Gastric ulcer suspect include all cases in 
which a tentative diagnosis of gastric ulcer i 
made In the c localizing evidence to dis 
linguish between gastric and duodenal K ion 
IS often lacking and so the e groups ma> bv 
classed together as peptic ulcer su pect if so 
desired It is onlv in this group however 
ihatthi non localizing term peptic should be 
permitted Man> m this group prove later 
to have no ulcer at ill but to have ulcer 
mirnickintr sv mptoms from p> loro pa m gall 
bladder disca c etc The peptic ufeer su 
pect cases should not be included in a con 
idention of gi trie or duodcml ulcer eicept 
a regard the difftrential di ignosi ^Io> ni 
han (6j) has al 0 stre ed the great importance 
of ba mg the studv of gastric ulcer upon tho e 

case proved \ rav or opcrUion to have 

an ulcer 

Chrome gislnc ulcer iiii rifi d includes 
tho e ca c that have definite si^n of fo sli 
zation in the stomach as well as ulcer s> mp- 
toms sufficient to establi h the cfia no i 
cUmcall) Spccificallv the clinical picture 
hould be supported bv \ rav or operative 
cvndence compatible with indurated ga tn 
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ulcer ThcbC lesions nre alw'ijs carcinoma 
suspects 

Chrome gastric ulcer cnjicd includes onlj 
tho e ca'^es having histological evidence of an 
indurated ulcer If carcinoma is found in the 
ulcer it places the lesion in the class of proven 
ga«;tric carcinoma but m order to have the c 
ulcer like malignant lesions av ailable for 
stud} it would be advi able to name them 
Carcinomatous gastric ulcer and cross file 
them both under carcinoma and under chronic 
gastric ulcer 

It IS now at once ev idcnt that most of the 
gastric erosions the acute gastric ulcers must 
necessanl} fall in the group of gastric ulcer 
suspects as usuall) there is not suflicient 
localizing data to justif} the diagnosis of 
gastric ulcer unv erilied \ er} rarcl> can ihev 
be da sed as acute gastric ulcer vcnlicd since 
most of them disappear under medical treat 
ment In the earlier davs. of gastric surgtrv 
operation was frcqucntl} performed for such 
ulcers without finding anv dctinitc lesion 
If the cases arc reported under such a clas 
sihcation it at once forms a basis for com 
pan on and anal>sjs such as does not now 
CMst m man} of the reports of gastric ultcr 
I believe it will quickl> dispel the appearance 
of disagreement in regard to the danger of 
carcinoma occurring in cases diagnosed dm 
icall} as callous ulcer of the stomach 

Including onl} tho c cases hav mg had ulcer 
S}mptoms for several months and showing 
\ ra} evidence of a gastric lesion compatible 
with ulcer 10 to o per cent of such chronic 
gastric ulcers unverified, will prove to be 
carcinomatous 

TRE VTIIEM VND RESULTS 

As a direct and specific corollar} of this 
fact all cases of chronic gastric ulcer ought to 
be considered and treated as carcinoma sus 
pects Nearl} all writers agree that a sus 
picion of mahgnancv is an urgent indication 
for radical surgical treatment of a chronic 
gastric ulcer (Alvarez i Bevan 10) From 
the cases and evidence cited above it seems 
that the s}mptoms of chronic gastric ulcer 
constitute such a suspicion of malignanc} and 
consequent!} except for positiv e contra indi 
cations to operation the lesion should prompt 


1 } be removed (Douglas 28 Finstcrcr ^6) 
Lahc\ (51) advises the hospitalization and 
medical treatment of such cases for weeks 
At the end of that time he decides upon the 
basis of relief of s}mptonis, the absence of 
occult blood and decrease m the size of the 
\ ra} niche whether the lesion is benign If 
thcsc criteria arc not favorabl} aiTcctcd he 
operUes This is a big improvement over the 
previous method often used of ignoring the 
danger of carcinoma or of heeding it onl} 
when positive clinical signs of mihgnanc} 
have dcvelopcil \\hcn an ulcer shows such 
a change in svmptoms with constant pain 
emaciation and an aciditv it usuall} means 
the extension of the malignant process so that 
the chance for surgical cure usuall} is alread} 
gone (Chccvcr ib Chcnc> 19 Masson 56) 
Even the method advocated by Lahc} how 
ever doc* not with certainty diflcrentiate 
malignant from benign loions m the earl} 
stages \ carcinomatous ulcer maj for a time 
show partial healing great improvement m 
s}mploms and absence of occult blood (Dieu 
h(o> 7 Hurst 48 Eusterman 34) Conse 
quenti} it seems to me to be the safest 
course to regard all cillous gastric ulcers (as 
dctincd above) as potential cancer* One of 
our prominent gastro cnterologists emphasizes 
this point thus If the phjsician lets him 
(the patient with chronic gastric ulcer) drift 
on with medical treatment he assume* a tre 
mendous responsibilitv (Alvarez i) If this 
point of view can be inculcated into both the 
profession and the lait} the outlook would 
be greatl} improv ed m this ulcer mimetic 
group which constitutes about one fifth of the 
gastric carcinomata and w e should hav c made 
a stride forw ard in the percentage of curabiUt} 
in this form of carcinoma Twenty }ears ago 
caranoma of the stomach was regarded as 
havingpracticall} a hopeless prognosis (Fried 
Lnwald 40) loda} there are a number of 
and o }car cures so that we are certain 
that the prognosis is not hopeless (Wegele 
82 B isch q) and in cases that can be resected 
there is a '’2 to 31 per cent 5 }ear freedom 
of recurrence (Anschuetz 3 hinsterer 37 
Hartmann 45) Our immediate hope of im 
proving the results in gastric cancer he* in 
operation while complete removal of the 
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malignant process can be earned out (Chee\ er 
17) There are definite hncb of progrcbs 
toward this end which have in common the 
treatment of patients above the age of 35 with 
gastric complaints as carcinoma suspects un 
less the latter can be ruled out (Blackford 
ii) In one group are those that m middle 
life or later w 1 thout an> obv lous cause dev elop 
some \ ague gastric s\ mptoms or genenl as 
thenia and loss of w ei^^ht (Goldie 41 Master 
57) Such cases are to be carefull> invest! 
gated as possibh having caranoma of the 
stomach and if nece sarv for its exdu ion an 
exploratory laparotomy should be performed 
(Deaver 5 Dunham 30) The other group 
is that of the indurated gastric ulcers These 
cases can nev er be differentiated clinically as 
certainly benign (Smithies 7 ) N. ra> ex 
ammation does not distinguish between the 
carcinomatous and the benign gastric ulcer 
except in the late stage (Carman 16 Baetjer 
and Fnedenwald 5) Surely hypo aadity is 
no cjiterjon as Hartman (46) has emphasized 
Probablx it is true as Nielson (65) contends 
that the greate t number of carcinomatous 
ulcers are among the group with ulcer s\mp 
toms for less than 6 years That this is no 
sure criterion howexer is evident from our 
Cases and 3 and many other examples m 
the literature Thomas (78) has also called 
attention to the relative infrequency of in 
ulcer producing an hour glass stomach being 
malignant Ihis immunity i onlv relative 
honever A callous gastric ulcer removed at 
any stage of its clinical course may prove 
malignant (MacCarly and Broders 55) Mac 
Carty (55) has pointed out that those over 
5 centimeters in diameter are usuallv car 
emomatous This 1 true but as Alvarez u) 
remarks even when the crater 1 small the 
patient cannot be assured that he has not a 
carcinoma and the aim of medical pra ticc 
should be the diagnosis and eradication of the 
carcinomatous ulcer before it ha reached su h 
a large size for thi purpose the co opera 
tion of the intt rnist and the surgeon is nece 
sar> m diagnosing the potentially caranoma 
tous lesion from early symptoms and in 
educating the laity to this danger The time 
to attack the malignant gastric ulcer is in the 
months or years before signs of mahgnanq- 


have arisen and while the ulcer svmptm, 
only are present (rmsterer 35) 

1 he exact prognosis m this group of chron 
carcinomatous ulcers cannot be separated i\ 
isfactonlv m the literature from that of hal 
ized carcinoma of the stomach m eneral 
There are available too few ca e with cone 
lated clinical and pathological tiadin to- 
gether with the end re ult It 1 svireh dear 
however from example of such ca e re 
ported that the progno is is dependent upo 
the exten ion of the lesion be vend the stora 
ach (Eusttrman 34 MacCarty and Bla k 
ford 5 ) Even in spite of delay of montiu 
or of years many such ca e hive had dinical 
cures (Peck 6q Hartmann 45) 

On account of the danger of carcinoma tfie 
operation of choice for callous ulcer m the 
di tal half of the stomach is partial ga tree 
tomy Balfour (7I has advocated cautery re 
ection He reports ijo partial ga trectomie 
With 4 deaths sub equently from ur inoua 
(3 per cent) and 2q6 cautery re tctions wath 
10 later tatalities trom carcinoma (jo pf 
cent) each apparently followed by the ame 
ri k 01 carcinoma recurrence Ifoweicr a he 
suggt ts the larger ulcer ar no satishctorv 
for treatment bv local exci ion con equenth 
a greater proportion ot the more evten ne 
carcinomatous ulcers are probably included 
in his resected group So it seems that the e 
groups are not comparable for stati tical put 
po es Pauchet (6,'' reported better rc uU 
from partial gastrectomy than followm cau 
tcry evu ion 

AIv personal ob erv ations thou h not suf 
fi lently extensile to he conclu ne have led 
me to the conviction that partial gastrectomy 
if te hmcallv fe^-sible 1 lar superior to any 
form of local excision Two le 10ns of thi 
type which were thought to be benign chronic 
ulcers were liberally exci ed with the cautery 
Both recurred one 2 years and the other 4 
years after operation Both of the e 
eemed favorable In fact at operation ther 
was nothing to ugge t that they were ma f 
nant carcinoma being found only by lU 
logical examination fwo other ca e a oi> 
eratioa apparently le s fav orable than 
former have gone after re ection m one ca e 

4jtar tCaeaofthi paper) and m the otner 
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6 jtirs ;\ithout cMclcncc of recurrence I he 
most miporl'inl item in the opcr'ition is the 
wide cvci ion of the gl inds of dninigc with 
the re cctcd portion of the btonneh While 
in most eases a margin of 4 to ^ centimeters 
past the indurated tissue is amjilc to pre 
cent local recurrence m the stomach itself 
(Ihalhimer and Wilensk> 77) the operation 
should remo\c particularh the glands of the 
)e ser cur\ature (Hartmann 44) In order to 
include these mo t of the lesser cuia aliirc is 
excised in the resection I or re establishing 
the gastro intestinal canal Mo> mhan s modi 
fication of the antecohe PoUa operation (64) 
has gi\en us most satisfictorj results Ihe 
immediate postoperatne reco\cr> is surpris 
inoK smooth and the functional result is c\ 
ccllent W heeler (64) aho remarks about how 
little postoperative reaction there is from this 
procedure Ihc mortahtx of such a rejection 
for chronic ulcer is little if an> greater than 
after local excision (Movmhan 64 16 per 
cent finsterer 35 2 3 per cent) If there is 
extension of obvious carcinoma outside of the 
stomach requiring formidable acce sorj pro 
cedures such as resection of the colon the 
pancreas or the liver the operative mortalitj 
mounts (Imstcrer 39) Such mortahtj sta 
tistics have no beanno upon the risk of rescc 
tion for lesions that appear to be chronic 
ulcer Partial gastrectom> then ofTers the 
onlj chance of cure for the lesion that is ob 
viouslj malignant at operation and also the 
best chance of cure with a ver> low mortalit> 
for the callous ulcer in the pj lone half of the 
stomach 

HISTOLOGICAL TXIES REPRESENTED 

Ml tjpes of carcinoma arc found histo 
lopicallj m these callous ulcers Carcinoma 
simplex was illustrated in Case i and adeno 
carcinoma b> Cases 2 and 3 Colloid carci 
noma la less frequentl> found In its carl> 
stages there is nothing to distinguish it dim 
callj or in the gross from other carcinomatous 
ulcers The following case illustrates this 
variet> 

I GO S RI II No 3404 male aged 43 T\as 
admitted to the ho pital November 4 19 6 with 
the complaint of pam in the epigastrium and vomit 
mg The present illness dated back > ears, when he 


begin to vomit once a <U\ not accoinpanic 1 b\ 
pun or ntu ti After a itir this «b 1 k<l hr 
tvcril months I or 3 months licforc admi ion ht 
hail liad cpiga trie pain or 3 liours afltr eating 
nbevt I bv V imtling or alkali \omitus liad been 
of a coffee grouiul varictv at times Lo s cf i? 
pounds had taken plicc in the last 3 month I x 
amiiiatton revealed some emaciation Stool shouc I 
no occult blood 

Ca trie analvsis fasting free hjdrochlonc aci 1 
9 per cent total aciJitv o per cent after Lwa! 1 
tc t meal free hvdroehlonc acid 10 per cent total 
acilitv 7pcrcent Gastro intestinal \ rav showed 
irreguiantv m the pvloric antrum (les er curvature) 
an<l i 6 hour rcsi iuc 

Ihc pre operative diagnosis was gastric ulcer \t 
opcrition November ? iQ 6 (b> Dr Morton) a Urge 
callous ulcer \\<x found on the les cr curvature 
Before resection there was no definite proof as to 
whether the lesion was benign or mabgnint Its 
size (3 centimeters m d tmeter) and the induration 
aroumi it suggested on gro s inspection that it 
lould prove to be a carcinomatous ulcer Sections 
of the lesion shoved colloid careiiioma infiltrating 
detpb into the ba e of the ulcer (I ig b) 

Whatever the tv pc of cell all of these 
milionant callous ulcers shire the character 
istic of ulceration nearlv coextensive with 
the mal^nant proliferative procc s In fact 
the t>pical grosa picture of chrome ulcer with 
an undermined oral edge ami a terraced distal 
margin is frcqucntl) found In the base or 
the cd^e of the ulcer the carcinoma cells ma> 
bcvcr> abundant or mij be found onlv with 
diflicultj Thomson and Graham (79) and 
aho I halhcimcr and W ilenskj (83) have each 
reported a case m which multiple sections 
failed to demonstrate any carcinoma but in 
which the latter was found in the l>mph 
glands Usually cords of malignant cells in 
vade the base infiltrating between the mus 
cle bundles Sometimes however the car 
cinoma is conlmed to one area with a t>pical 
ulcer scar most of which is umnvaded by 
the malignant process This latter is the onl> 
tjpe which Dible considers Climcall} it 
cannot be differentiated from the primar> 
carcinomatous ulcer (Dahllversen 3 and 
Duplant 31) and its prognosis is the same 
There is no definite correlation between cell 
t\pe and prognosis (Brodnitz 14 von Hab 
erer 43 and W^eil S3) except that the col 
loid carcinoma usuallj spreads throughout 
the pentoneum and if the stomaLh is remov td 
before the malignant cells reach the serosa 
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there is leas danj,er of l>niphitic metastasis 
haMng alread> occurred (Deaver 24 and 
Duggan 0) The re ulta of rc eclion of the 
stomach houever do not show in> great 
difference m cofioid carciiuma from the other 
t>pea (I arhim 06) 

Recently Broders n ) c tablished a cor 
relation betw ecu thr decree of mahgnant.> and 
the histological diHerentiation of cellular 
tructure of circinoma of the iip This pnn 
ciple ha been found to appl> m certain other 
milignant tumors fOrecnougb | ) Cir 
cinoma of the stomach al o has been studied 
from this point of \iew b\ AfacCartj and 
Mahlc ( 4> an i Broders and ^Iac( arU (13) 
lh*re i a Iightlv lunger ur\iMl m the 
group showing the greatc t cellular differ 
cntidtions but this correlation is not ncarl\ 
as important as in cartinom i of the hp and 
brea t 

bumi \rv 

Hi ton ally there In arisen a controversy 
over the malignant d< generation chroni 
gastric ulcer This protracted debate ton 
terninp the pathological mechanism has de 
tracted attention from the significint clinical 
fict that there is a t\pe of carcinomatous 
ulcer which mimics exactlj chrome gastric 
ulcer in It svmptomatjiogj and phvsital and 
\ rav m iniiestations 

As \iel on t\tc the point of view of the 
surgical pathologi t slnuld be thit one can 
never be too rc erved when d ahoj, with the 
diagnosis if inuiomi c\ nl cre However 
of far greater importance to the patient 
point of view of the cliniaan (both the 
interni I and the surgeon! should be one cm 
never be too certain m the dilTcrenliation of 
chronic gastric ulcer from carcinoma 

As there is, no sure wa> of di tin„uishing 
cUmcallj between the benign and milignant 
callous gastric ulcer all such ulcers ought to 
be considered and treated as carcinoma sus 
pects Ihc doctor who temporize with 
chronic gastric ulcer may be robbing that in 
dividual patient of cure and i oppo mg the 
education of the laitv in regard to the early 
dnc,nosis and radical treatment of gastnc 
conditions th it mav be carcinomatou The 
hopeful ph i c ol the treatment of ga tnc 
cancer 1 the radical removal of the lesion 


before the development of the classical 1^ 
of mahgnanc> In a large number of ga tn 
carcinoma cases the lesion is inoperable trfe 
sjmptoms first manifest them'^elvea 
ulcer carcinomata do not fall into the abo\« 
group but are characterized by symptonnfor 
months and often j ears before they are <0 
extensive as to prevent resection 

1 athologically such lesions seem u ualli fi 
be slowly growing primary localized car 
emomata in which the ulcerative proce, 1 
neirly coextensive with the neopla m In 
a small number however there is pathob id 
evidence that the carunoma has develops 
upon a true chronn, ulcer the clas ical car 
cinorna ev ulcere These patholo^jiral tvpe 
cannot be distmcUished dinicallv and oftea 
not m the gross specimen 

\ll type of carcinoma may be found m 
the c malignant callous ulcers There 1 not 
sufficient d ita upon which to base a differ 
ential prognosis separate from other loca'aei 
gastri carcinomata or according to the cc a 
lar type repre ented \\hen re ectioa 1 
feasible it re ult in a per cent 3 year free 
dom from recurrence 

ihe diderente ol clinical opinion about the 
danger of carcinoma m chronic gastnc ulcer 
seem to be due chiefly to the type of casr 
studiej V classification is sug e ted whi h 
will as 1st in differentiating similar group lor 
comparison and m ruling out of consideration 
the large number with inadequate data tor 
localization 

Limited to those ca cs pie etvUti" ulcer 
symptom oyer a period of months or year 
with definite \ ray evideriLC of localization 
in the stomach dmically diagno ed chronic 
gastric ulcer will prove carcinomatou m 10 
to 20 per cent 

CONCLUSIOVS 

i The controv ecsy concerning the dev elop 
ment of carcmomi from chronic gastric ulcer 
has ob cured the sigmlicant clinical relation 
ship of the e two conditions 

It is frequently impossible to dinercn 
tiate clinically the malignant from the beni 
callous gastric ulcers m the sta^e v hen cu 

1 still po ible It cannot even be done wi 

certainty at opcrition in many casts- 
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3 As a corollarj to this fact all callous 
gastric ulcers are carcinoma suspects and 
should be treated as such both before and at 
operation 

I want to express m> appreciation to Dr Harvey Cush 
ing and Dr David Cheever for permission to include m 
this report the cases which I studied at the 1 cter Dent 
Hri hamHospital 1 am indebtcdforlhcphotomicrographs 
to Mr \ P H Tnvelli of the Eastman Kodak. Compan> 
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DirrERENTIAL DIAGNOSIS OF AMOEBIC DYSENTERY AND CHRONIC 
ULCERATIVE COLITIS BY PROCTOSCOPIC EWMINVTION' 

nv LOUIS \ BUIF M D Rocicester Minne ot\ 
ect r ott I Ky M > tl 


A MCEBIC d} senten like chronic ulcera 
/ \ ti\e colitis produces certain chirac 
■L ^ tenstic and unmistakable le ions in 
the rectum and sigmoid Their appearance in 
man> instances e\en i\hen repeated stool 
tests are negative has provided suflicicnt 
evidence for a positive diagnosis Thoac who 
are conversant with this disease know that 
such remedies as ipecac and its derivative 
cmttin hv drochlonde and the arsenicals such 
as trepar ol stovar^iol and arsphcnaminc 
will often cure the diarrhoea and cau«c ulcen 
tion to heal within a penod of lo da\« "^uch 
medication constitutes therefore a valuable 
therapeutic test which wc often emplo> when 
stool eaammationb arc negative although the 
ulcers are tjpical The diagno is has been 
umformlv confirmed bv healing of the ulcera 
lion after treatment Often when cntamccba 
histolvtica cannot be demonatrated m the 
stool It will be found m great numbers in the 
scrapings taken from the bases of the ulcera 
In the general run of cases the ulcers are 
discrete and the mucosa between them al 
though not normal i so mildl} inflamed as to 
’^eem relativclj umnvolved Of course in 
man> cases of active diarrhcca due to enta 
moeba histolj tica the rectal and «;igmoidal 
mucosa is normal or but slightlj hjpcrxnuc 
However when the ulcers appear thej arc 
t>-picallj discrete and have no characteristics 
which might lead to confusion with anj other 
t>pe of rectal ulceration unless it is certain 
t>pes of tuberculous ulcers and those as 
oaated with balantidium coli As compared 
with chrome ulcerative colitis the ulcers of 
amoebic dj enterv ev en m its earliest stage 
are not as small nor as numerous the> are 
much deeper and in the severe cases the> 
increase in size In chronic ulcerative coliti 
the miliarj ulcers do not mcrea'ic in ‘iize with 
severe attacks (although thej become more 
numerous) and the large secondarj infec 
tive ulcers seen as oaated are not to be con 
sidered as a part of the characteristic picture 

S biBitt d f p bl 


The amoebic ulcer usually occupies a posi 
tion on the prominent folds of the bow el w all 
or involves the valve of Houston The mar 
gins are undermined b> the infiltration of the 
ulcerative process and the prominence of the 
ulcer IS further increased bv the accumulation 
on the base (composed largcH of great num 
bers of cntamccba histoI>tica) and projecting 
above the ulcer margin pre entm^ itself as a 
grcvish white covering over the center of the 
ulcer known as the white cap Ihis term 
IS familiar espcaalK to those who bvc where 
thcactivediscaseismoreprev alcnt Thewhite 
cap IS tasiK swabbed awa> ifter which the 
true base of the ulcer is revealed Ijing below 
the surface of the o\ erhangmg margins This 
IS the explanation of the punehed out or 
umbilicited appearance of the amcebic ulcer 
It vanes in sue from ibout or ^ millimeters 
in diameter ( r irelv so sm ill) to a large slough 
ing ulcer to ^ centimeters in diameter (or 
larger) with irregular margins and overhang 
mg ragged edges seen usiiallv higher m the 
colon In the cases een in the Mavo Clinic 
both of these extremes a are the usual ulcer 
IS about 3 to b millimeters m diameter and 
there IS usually a small zone of hj'peraimia 
surrounding it Of cour e in the acute ca es 
with severe prostration and excessive stools 
sloughing and bleeding it wall be difficult to 
identify any such ulcer the involvement is 
massive and diffuse and a single ulcer is seen 
only m the midst of a sloughing bleeding 
mucosa Such extensive disease is rarely seen 
in the May o Clinic because it is almost entirely 
assoaatedwith acute tropical amcebic dysen 
tery which is seldom observed here Exper 
lence in the Clinic has been with the more 
chronic ty^ic and it is possible that this high 
percentage of cases w ith relativ ely umnv olv ed 
mucosa between tlie ulcers might not be dupli 
cited in the expenence of others espeaally in 
tho e localities in which the acute forms of the 
disease are predormnant Dunng the course 
of any y ear in the Chmc the stools of about 6 

t n 1 3 9 7 
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The eMstence of such a disca^^c as chronic 
ulceratnc colitis is far from being uni\crsall> 
admitted In some compantnch recent and 
comprehensn e dtscnptions of diseases of the 
colon it IS not speciticalh mentioned current 
articles sometimes pass it o\cr Man} dim 
Clans insist that it is an aberrant form of 
baallar} d}senter} from ^\hlch the t}pical 
orgamsms cannot be isolated and ca-^es ha\e 
been recorded of the successful use of poly 
\ alent antid} sentenc serum 
The pathology of the disea e is confu'^ing 
because the postmortem appearance is radi 
call} different from the sigmoidoscopic mam 
festations B} the time death occurs the 
mucosa is almost entircl} dcstro}cd and 
in the bloodless tissue all traces of the 
distinguishing features of the disease are lost 
Descnptions of the lesion as seen through 
the sigmoidoscope are conflicting It has been 
described as recogmzable at first glance as 
indistinguishable from that of bacillar} d}S 
enter} and as presenting a clear cut climcal 
and pathological picture b} different authors 
and b} the ame author In the course of 
more than 20 000 sigmoidoscopic exarmnations 
since 1919 I ha\e examined more than 600 
cases of chronic ukeraU\e cohtis 1 have 
obser\ cd ivhat I consider the t} pical lesion m 
the untreated state and dunng its progre sion 
and Its healing under treatment M} descrip 
tion(4)is therefore not based on an occasional 
observation but on constant manifestations 
not presented by an} other known disease 
Hurst has been unable to observe this tjpc 
of lesion and fears that the disease in Amenca 
is different from that seen m England Indeed 5 
It w as his suggestion that I might be confusing 
it vvath amcebic dysenter} that prompted ^ 
this paper 


1 have not been able to find in the English 
literature a comprehensive description of the 
lesion as seen there through the sigmoidoscope , 
I can therefore make no compansons Ihe 
clinical course however and the appearance 
at nccrops} arc practicall} the same here as in 
England 

Lockhart Mummer} describes the appear 
ance of the lesions at necrops} and under the 
sigmoidoscope and pa}s con'^iderablc atten 
tion to the larger and as I tlunk less t} pical 
lesions the size of a pea up to large irregular 
tracts ’ He suggests that the lesion seen with 
the sigmoidoscope is an earlier or milder stage 
than that obsen cd at necrops} He describes 
the former as granular and uses an illustra 
tionwluchis identic il in man} respects with 
m} description 

The confusion that clouds the general atti 
lude toward chronic ulcerative cohtis will 
be cleared w hen observ ers of numbers of cases 
desenbe explicitlv the appearance of the dis 
case under tlic sigmoidoscope then onl} will 
the chasm that lies between observation and 
conv iction be bridged 

cinuoci \PH} 

* BvRcrs J \ Etiolon an I treatment of chronic 
ulcerative colitis \m J I ocntgenol 196 t\i 

2 UvRCts J \ andLoevv \ H 1 tiolog> of chronic 
ulccntivc colitis c pcrim ntal studies v'lth suf,Res 
tions for more rational form of treatment \rch 
Int Med 19 ? rvwi 818 825 

BROttV J W Ihe nature incidence and treatment 
of cndtmebiasis J \m M \ss iq 6 Ixxxi 457- 
46 

Buir L A Chronic ulcerati c colitis J \m M 
\s5 1026 Ixvwii I 71-1 74 
HiniST \ r Dia nosis and treatment of colitis 
Lancet 1926 11 Ii5i-xi54 

Locmivrt Muvuicrv PtRcv Diseases of the rectum 
and colon and their surgical treatment London 
Tindall and Cov 1923 87 pp 
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per cent of the patients registered ate exam 
med and entamceba histolytica js found in 
about ro per cent of the e Brown m study 
mg a senes of cases of amoebia is at the 
Mayo Clinic divided them into three groups 
as follows 

Group r 153 cases 8 7 per cent m which 
active symptoms dysentery or In er abscess 
were mamfested at the time of admission In 
34 per cent of these casts rectal ulceration was 
found on proctoscopic examination 

Groups 258 cases 48 3 per cent in which 
the chief complaint or one of the complaints 
was intermttent pells of diirrhcea some 
times alternating with constipation \ssoci 
ated with this there were usually reflex ab 
dominal sjmptoms borborygmus and in 
defimte lower abdominal distress In none 0/ 
these was rectal ulceration present 

Groups 122 cases s 8 per cent in which 
the entamceba iras found without recorded 
history of dysentery These were the pure 
earner cases They were discovered in the 
careful study of patients in whom ilf possible 
sources of infection were sought which might 
be factors in conditions uch as dermatitis 
anamia and indeterminate intestinal di eases 

A compansoa of the rectal and sigmoidal 
lesion of amoebic dy senlcry with that of chron 
ic ulcerative colitis shows that they are not 
alike in any particular except that both 
represent forms of ulceration and inflamma 
tion of the colon thev should be confused 
only in the massive diffusion 0/ the severer 
cases However even then if the indivnduil 
elements entenng into the composite picture 
are analyzed it will be seen that they arc alike 
m no particular In amccbic dysejiterv the 
ulcers are discrete and seldom mailer than 
millimeters coale cence being pre ent only 
in the V ery sev ere case^ In chrontc olccrativ e 
colitis diffusion is a feature in all ca es from 
the mildest to the most sev ere (acute or chron 
ic) The characteristic miinry ulcer occur m 
much greater numbers and arc seldom larger 
than I millimeter in diameter Tlie active 
period of the disease is charactenzed by stages 
of diffuse inflammation cedema imharv ab 
scesses and miliary ulcers From the bases of 
these ulcers a specific type of organism (de 
senbed by Bargen) can be 1 olated The dis 


ease is prone to begin in the rectum anl« 
tend upward There are often lar er dee. 
present but these are due m all probabilit 
cither to the inv asion of the smaller ulcer h 
secondary infective organisms or confj 
activity of the diplococcus desaibed b\ ha 
gen possibly both of these factors are re 
spon ible The e ulcers in no nay resemUe 
those caused by entamceba histolytica The 
former have irregular margins mthom ih? 
undermining and a shalloir ba«e nhicli i 
covered bv a tenacious membrane vhidi 
does not heap up In such cases on rare 
occasions entamceba histolytica ha hen 
obtained on examination of the stool but 
scrapings from these ulcers did not shon' tb 
orgamsmand the therapeutic te t fa fait' 
to mate healing In fact the ar>eDjcali oiten 
increase the activity of the diseisein ca«cso[ 
chronic ulcerative colitis 
In many m tinces the character! ficulfw 
will heal either dunng a period of quie ctnce 
or after a course of vaccine treatment leav 
ing small pock like scars behind as end r e 
of pre lous «ctivitv The secondary ulcer 
however does not always respond tolhevac 
cine and the resultant picture of pock hke 
«car betwevn the larger ulctrs is ju t as 
niticant diagnostically as the on*nnal vice 


were 

Another point of contra t is ll’e cors it 
tendency toward uniform tube like contrac 
tion of the lumen of the bowel in ch or cut 
cerativc colitis This is seen both on procto 
scopic examination and m roentoCno rams 01 
the Colon made after banum enema fir 
experience such contraction is seen hut ratply 
m amcebic colitis The diameter of ih bo\u 
therefore tend to return to normal after t c 
amoebic ulceration has been 61 ipated v'' 
treatment except in chronic ca e followaj 
repeated severe aU„.cls Inthcvery 
affected bowel of amcebiC dysentery 
also distortion and scarring but it docs r 
result an the uniformly narrowed 
colon seen after attacks of chrome ulce 
colitis The tenden y m most cases 0 
latter is for the contraction to re^m P 
manently although recently we have 
some restoration of the normal lumen 
vaccine treatment 
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AroVrthur descnbcd a method of urctenl 
repair which I found to be ^crJ well adapted 
for experiment on dogs This author left his 
catheters tn situ for a period of 9 weeks but 
he went on to sa> that although ureteral re 
j,eneration is known to occur the rate of 
cpithelization of the ureter is unknown The 
method descnbcd below is similar to that dc 
senbed b} Mc\rthur 

The method of bridging with a ureteral 
catheter was used in these expenments be 
cause it seemed to be the method of choice in 
\aew of our knowledge of the tendtnex of 
epithelial lined ducts to regenerate o\cr a 
splmt The purpose of this paper is to recount 
obserxations on the rate of ureteral regenera 
tion and not to ad\ ocate the method descnbcd 
in preference to an> of the other known 
methods 

In performing the operation the mam 
difhculo has been to preicnt tcanng into the 
pentoncal ca\at> which u«uall> caused the 
death of the dog within sc^cral da>s The 
primarj mortahlj was xcr> high so that the 
senes of successful operations was small 
How e\ tr a number of interesting obscn ations 
w ere m ide which it is hoped wall be confirmed 
and added to in future expenments which arc 
being contemplated 

TECHNIQUE OF OPER\TI0\ 

Ether anesthesia was used The lumbir 
rcj^ion was shaxed and prepared with iodine 
and alcohol An incision was made through 
skin fascia and muscles to expose one kid 
ne> The kidnej w as delix ered and the ureter 
located and dissected downward so that the 
middle third was exposed In this portion was 
made a longitudinal incision long enough to 
admit two No 5 ureteral catheters One 
catheter was passed upward into the renil 
peUis another catheter was passed down 
ward into the bladder and the ends of both 
catheters were brought out through the wound 
At a point ly inches below the longitudinal 
incision the ureter was completelj sex ered 
and the cut edges were brought together with 
one silk suture The wound x\as closed bj 
laj ers 

Expenment 1 The operation «as performed ac 
cording to the technique previouslj described The 


upper catheter began to discharge urine immediately 
and continued to do so until both catheters u ere re 
mo\cd on the fifth da\ A urinary fistula developed 
in thi. wound and remained open for weeks al 
though the amount of unne discharged became pro 
prcssivcly less During the fourth week the fistula 
closed and the wound healed completcb The dog 
was killed 4 weeks after operation 

I ostmorfem evamiiiation four decks follodiiig oper 
alion \ccrops\ revealed the kidney on the side 
operated upon to be one half the size of the opposite 
one and considerable subcapsular scarring was seen 
throughout Ihe peritoneum ovcrlving the ureteral 
incisions w as smooth and glistening and not thicken 
cd Slight kinkingof the ureter wasnoted butother 
wise there was little visible manifestation of the 
ureteral anistomosis I alpation of the ureter re 
vealed pen ureteral fibrosis limited to the area of 
anastomosis and ureteral drainage Fluid injected 
into the lower ureter passed the area of anastomosis 
without obstruction distending the pelvis of the 
kidney I xammation of the lumen showed two 
areas of constriction one at the line of anastomosis 
and the other at the point of longitudinal incision 
for insertion of the catheters The latter was more 
marked The muco»a m the involved area was 
grossly unaltered and only slight dilatation of the 
upper ureter ami pelvis was noted 
Sections of the kidnev revealed evidences of m 
icrstitial inflammatory in%olvemi.nt with only 
slight changes in the tubular and glomerular struc 
turcs Sections of the ureter in the area of operation 
were normal as compared with the other ureter ex 
cept for rather marked pen ureteral fibrosis 
Cvptnmenl The technique of the operation 
was exactly as described On the fifth dav the cath 
cter leading from the kidney p Ivis w as remov cd and 
the catheter leading to the bladder was left in situ 
Ircviously unne drainage through and around the 
upper catheter was good Following this a urinary 
fistula persisted until the time the dog was killed 2 
weeks later The general condition of the dog was 
good throughout this period 

Poslmortcin examination tv.o ixccks fo!lov.ing oper 
alton The kidnev on the side operated upon was 
one and one half times the size of the opposite 
kidney The consistency was softer but otherwise 
the appearance was quite normal 
The peritoneal surfaces in the region of operation 
were smooth and glistening but some thickening 
could be palpated The ureter in the area of the in 
cisions was markedly kinked and imbedded in a 
mass of dense scar tissue A fistulous tract was 
found m this mass extending from the ureter to the 
outside in which was found the lower catheter ex 
tending down the ureter to a point several inches 
above the bladder The fibrous periureteral thick 
emng was fairh well limited to the upper ureteral 
wound and fistulous region although it extended 
downward to the area of anastomosis where pen 
ureteral scarring was much less marked The ureter 
above the fistula and the renal pelvis were definitely 
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T he problem of repair following ureteral 
in)ur\ became interesting to me some 
>ears ago when I witnessed in one of 
our chant} hospitals three ureteral icudents 
in a period of \ months Since these occurred 
while the patients were under the care of a 
g} necologist of e'cpenence and unquestionable 
abilit} It follows that similar injuries must 
beob ervedm other tlmics where the i>ame ex 
trcmepatholog} iseneountercd It must bead 
muted that man) ureters could be sated if 
ureteral catheters were passed ind left tn situ 
durin^, difficult ptlMc operations intohing 
large inflammatorj and neoplastic masses 
On the other hand eaen with the utmost pre 
cautions) ureter \l accidents are apt to occur 
from lime to time 

Opportunities to attempt ureteral repair arc 
\cr> few even with surgeons ha\ing large 
private and chiritv services with the result 
that our knowledge of ureteral healing is 
poor That healing and epithelization does 
occur with an/ of the numerous methods of 
anastomosis is an established fact but the 
rate is uni novvn Our knowledge of the rate 
of healing of a severed urethra anastomosed 
over in indwelling catheter indicates a rapid 
and complete re establishment of urethral 
continuitj usualh within lo da>s so that 
the catheter may be aftly removed at thit 
period The tendenc) of an epithelial lined 
duct to regenerate alon^, j splint in the biharv 
passages and also in the \as deferens is well 
known In the latter the sheath alone may 
act as a bndge and regeneration maj pro 
gress wath re establishment of the lumen 
The e facts led me to believe that epitheli 
zation and repair of a severed ureter would 
occur with, equal rapidit) and this conviction 
led to the experiments detailed below 

The three ureteral accidents previouslv 
mentioned occurred in the course of \erj 
difficult gvnecological operations Two of 
these happened during radical ertheim 
operations for caranoma of the cervix In 


both instances the ureters were evpo ed a^J 
followed down to the bladder onlv fo bet 
gated a cidentall) when troublesome hrmor 
rhage from the uterine vessels complelcli ob 
scured the held of operation In oneca elhi 
patient developed a complete anuria ani 
subsequent attempt to cathetenze the ureK 
revealed bilateral occlusion At autops) tbc e 
findings were confirmed The second uoman 
shorth after operation developed severe pam 
in the right renal regron and C)S(o copicer 
amination revealed unilateral ureteral r 
elusion Several lu ks laternephrecwmv iraj 
performed for hv dronephrosis Th third 
ac idcnt was a complete severance of tie 
ureter which had been displaced b) a large 
pelvic inflammatorv mass Followin th 
dissection and removal of the adnexal ma 
the ureter was ff und to be tut ju t beb" the 
bnm of the pelvis \n anistomo is \a V"i' 
mcdiatclv done according to the method 
\ in Hook 1. rine discharged from the penCi 
nealcavilv thenextdav andcontinueduatun 
phrectomv was perfomed several weeks I Ur 
Bickham discu ts i6 difltrent opcrati n 
lor urettro urUerostomv and all of the e fa 1 
into ont of twe groups— tn<l to end and end 
m end anastomo is End to eml anastorao i 
mav be performed without a support b' 
transverse (‘>chopf Cushing) appcoximation 
of the Ureteral edges Bov ee s obuqu 
^ an Hooks elbovang anastomo isaao fit: 
methods of end to end repair \ tlhout a 
support The Tufficr and kcllv method co 
sist of suture ov er i ureteral support wfuc i 
removed when the suture are in place 

Markoe Poggi Kell) and other 
de tnbed method of end m end ana to 
which differ from each other oril) m J 
\ in Hook s urttero uretcrostjm) b\ P 
mal ligation ard end into side rmplan a i 
recommended bv manv as the be 
around u c \oimg nlioialK 

end uture over a ureteral catheterpa 

the bladder to the renal pelvi 
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the thickened senrred area thus locating exactly 
the site of ureteral regeneration 

\ ureteral catheter No 4 passed upward from the 
bladder was obstructed at the site of anastomosis 
Huid injected through the catheter passed bejond 
the anastomosed area and escaped through the 
hstulous opening located about 1 inch above the 
point of obstruction \fter the fistulous opening 
was closed with a purse string suture fluid injected 
with considerable pressure passed upward and dis 
tended the upper ureter and renal pelvis Following 
the above procedure manipulation of the ureteral 
catheter resulted in its free passage b> the affected 
area into the pelvis 

l\hen the lumen of the ureter was opened the 
area of regeneration was found to be constricted to 
about one third the diameter of the portion below 
This area measured about inch in length About 
I inch above the internal orifice of the ureteral 
fistula was casilj found The upper ureter and 
kidney pelvis were definitely dilated The mucous 
surface m the affected portion was similar m gross 
appearances to the adjacent portions above and 
below 

The three experiments cited were selected 
for report ^nd discussion because tht> dem 
onstrate results which appear to cast some 
light on the rate of ureteral regeneration and 
epithelization It would appear that the 
tendencj is rather to overrate the time ncccs 
sarj for regeneration and canalization of 
epithelial lined ducts In 2 of the above e\ 
penments (i and 3) the splints were removed 
on the fifth da> and in both instances ureteral 
continuity with a patent lumen was re cstab 
hshed at the time of necropsy ^ and 4 weeks 
later In one of these (Experiment 3) a gap of 
K inch was left between the severed ureteral 
edges while in the other (Experiment i) the 
ureteral edges were approximated with only 
one suture In these cases the amount of pen 
ureteral fibrosis was much less marked and the 
anatomical result much better than m Exper 
iment '» where the ureteral splint was left m 
silH for 14 days 

The evadence is very definite that ureteral 
repair and epithelization occur very rapidly 
since a perfect anastomosis was found in dog 
2 at the end of 14 day s with the splint m post 
tion during the entire period The fact that a 
successful anastomosis and canalization oc 
curred after only 5 days of bridging should 
emphasize the probability of sufficient re 
generation at that penod to insure re estab 



1 1 t Section of ureter of Do a in the region of the 
onastomosi shown'’ marked periureteral ftrosi 


lishmcnt of continuity and lumen even when 
a definite gap exists 

In the literature on ureteral anastomosis 
great emphasis is placed on the prevention of 
leakage of urine at the point of anastomosis 
and the statement is frequently made that 
leakage retards or actually prevents ureteral 
healing It would appear from these expcri 
ments that splinting is the more important fac 
tor although diverting the urine as was done 
with the upper catheter may have been an 
important factor m determimng the rapidity 
of the healing of the severed ureteral edges 

The periureteral cicatricial reaction ob 
served was in all probability caused more by 
the presence of the catheters than by leaking 
unne and infection Rapid closing of the 
ureteral fistula occurred when the catheters 
were removed within 5 days demonstrating 
the desirability of a much shorter splinting 
period than that used by McArthur 

Some stenosis of the lumen may be expected 
with any type of ureteral anastomosis and is 
apt to be more marked if the method used re 
sembles that advocated by LIcArthur Ste 
nosis should be combated by lowering the 
penod of bridging thus diminishing the 
amount of periureteral scarring Ureteral 
dilatation would appear to be indicated in all 
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dilat d ^ u cteral catheter pu h <1 up the ureter 
from the bladder passed by the area of anasto 
m s makm its esit throuj,h the fistula Like 
1 e a catheter ja ed do award from the ten 1 
pelvi erne ged through the fistula 
Uhen the ureter as opened a/ongits entire course 
a fine annuhr scar wul practically nocun tncuon 
was found at the point of ana tomo s Above th s 
po nt V h re the ureter was imbedded m scar tissue 
the lu nen of the ureter \ as slightlv constricted nd 
communicated with the h tula The upper portion 
of the urete a dilated 
ISiJcro cop c sections of the kidnev and u cte s 
were ess ntiallv the same as in the p evious e^pe 
ment except for a much greater amount oi per 
ureteral fibr si 

Eti’en nei t ^ Ihe u ual t chn que v as used 
w th the folio ing exception Instead of merely 
se enng the ureter ab lut three fourths of an inch 
va exc ed and tl e edges e eallovedt remain the Fr 
above di tance apart o\ er the usual ureteral splint f c t 



One loose Ik suture \ as used to prev nt further 
retraction of the ureteral edges Ur ne Icgan to be 
expelled from the upper catheter at once Usual 
closure b> lay ers folio \ ed 

On the fourth dav both catheters ere remo cd 
Aunnarv h tula lev eloped in the ound vhichcon 
tinned to di charg u me until the dog was iifled j 
eeks after ope ation At that time a small 
clean hstu! jus t act remained and the general c n 
d tion of the do w as go d 
Post! 10 t me ail talio (/ rcc ueeks foil u igopc 
all I Thickenin of pe itoneum o erlv n the 
affected region \as noted v th a fev e sly to n 
omental alhesions Both kidnevs v re g sslv 
similar as regard size appearance and consisten j 


The affected ur le was th ckened throughout its 
ent re 1 ngih The s te of the recent p rati e pro- 
cedure as eas l\ I cated be aase of th pen 
ureteral thek ning and adhe ion of the ureter t 
the sur oundi g structur s In thi re o (abo t 
inch) tie r te as Jo t n a ro ss of scar t ue 
Abov thi point t a dil ted to about 

0 e half time the s «e of the u eter belo V s 
sectoa Jthin the sea ed are re aled pe t« 
cont nu ty mode ate Jjb us ih eke j g and ver' 

1 ttle h. nk ng In the area f acatnz t on a sma 
fistulou tactv s disc e i e t nding from tne 
lumen f the ureter to the e ter 1 ound JO 
silL s t te was found m the h er portion 
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T his work has been undertaken to dc 
temiine the experimental xalue of the 
C}stomctcr in the pharmacologj and 
phjsiologx of the urinary bladder as well as 
to furnish further proof of the correctness of 
the ideas of bladder inncrxation used to 
formuUte the clinical principles of the instru 
men! as gixcn prcxiouslx (4 and 5) 

I he c>stometcr (I ig i) utilises the total 
inncrxation of the bladder in that as the 
xibcus fills the changing capacit> with its 
pressure is measured and a curxc recorded 
between the bladder capacit> in cubic centi 
meters of water and the intrac>slic pressure in 
rmllimeters of mcrcurx In all previous 
attempts to determine bladder function 
either isolated strips of muscle from different 
portions of the bl idder hax e been immersed in 
solutions containing various drugs and their 
response recorded graphically or a given con 
stant amount of water has been placed within 
the bladder the nerve supply of which is then 
stimulated either through dissection allowing 
direct electrical stimulation or by various 
drugs used hypodermically and the action of 
either type of stimulation determined by the 
contraction or relaxation of the bladder upon 
this given amount of fluid Obviously this 
latter method is incorrect m that the bladder 
has no given capaaty and to measure its 
changing si/e and tonicity it would be neces 
sary during these changes to keep it completely 
filled This is accomplished when the <^sto 
meter is used 

The work done so far in the climcal use of 
the cystometer has been based upon the fact 
that the bladder wall and its internal sphinc 
ter are chiefly m control of the sympathetic 
and parasvmpathetic nerves and that in 
general whenever sympathetic meets para 
sympathetic in a dual nerve supply to any 
organ or tissue the effects of the two are 
antagonistic (3) Upon stimulation the 
sympathetics with outflow from the second 


dorsal to the third lumbar antenor roots 
passing by wav of the inferior mesenteric 
ganglions and Inpogastnc nerves contract 
the internal sphincter and relax the bl uldcr 
wall and arc therefore considered the nerves 
of bladder filling where is the parasvmpa 
thetics from the second and third sacral seg 
ments form the pelvic nerves stimulation of 
which contracts the bladder wall and relaxes 
the intern il sphincter and are therefore the 
nerves of bladder emptying One other action 
has to be considered n imelv that of the cx 
tcrnal sphincter which is best considered as 
the resistance to the liladder wall external to 
the internal sphincter Jhc reason for this 
consideration is that there are in the so called 
external sphincter so manv influences that 
no one muscle can be held responsible for this 
resistance (Chart i) 

In further explanation of this idea wchave 
recently discovered m the clinic il use of the 
evstometer an enlirelv new explanation for a 
type of urinary retention which occurs when 
the lesion irritates or destroys the innervation 
of the external sphincter muscles (ncrvnis 
pudendus chiefly) We would in such in 
stances have left a normal sympathetic and 
parasympathetic system but with a large 
retention due to the fact that the paraly zed or 
spastic levator prostate (antenor portion of 
the levator am muscle) will not institute the 
downward and backward motion of the pros 
tatc and bladder base necessary to its empty 
mg 

With a cystoscope just at the internal 
orifice the tngonal portion of the bladder is 
seen to be pulled downward and backward 
(6 7 and 8) when the patient is asked to strain 
as m voiding The direct depression of the 
floor of the internal sphincter and the poste 
nor urethral pull is due to the tngonal and in 
part to the recto urethrahs muscle but the 
chief posterior and slightly downward mo 
tion IS due to the levator prostata: portion of 
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cibCb especially if a g ip has previously existed 
Dilatation should be performed as soon as 
po sible because of the danger of contraction 
of the penureterd scar Iht hydronephrosis 
ind hydro ureter which is found in some de 
grtc following any ureteral an islomosis may 
be rendered less marked by timely ureteral 
dilat ition 

st-iiMir \ 

1 Ureteral injury may occur dunng the 
cour c of dilhcult gynecological operations 
and during the operation indwelling, ureteral 
c ithetCTb should be used as a precaution 
aj,ainst sudi accidents 

2 Ureteral regeneration canalization and 
epithelization occur rapidly when a ureteral 
splint IS proiidcd 

3 The penod of splinting or bridging 
should not be unduly prolonged because of 
the tissue reaction iroused by the foreign 
body It appears that a splinting penod of 5 
days IS ample to allow re e tabhshment of 
ureteral continuity 

4 Ureteral stenosis may be expected with 
every case of ureteral anastomosis and Js 



more marked in cases in which an actual 
gap between the ureteral edges has prt\ lou 1> 
existed 

5 Ureteral dilatation is always indicated 
following ureteral operations and should not 
be delay cd too long 
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D K ROSE CYSTOMETER CHART 



dernallalone Cro scs slio v the stramin" mimjstic p cs ures The c'lrdinal 
cjstomet 1C points art, {t)lsoroil 6r$t dcs re to void it cubic centimeters 
( ) onh sli ntl> delajed ovcrdwtcntion pain at 400 cul ic centimeters (t)largc 
capacitj with mounting pressure and without c pulsion iJout catheter {4) high 
voluntary intncy tic pressure — 52 milligrams it 400 cul c ccnlimct rs— and Ob 
milligrams at goo cul ic centimeters (s) low initial I ladd r v all p c su c due to 
la ge residual urine effect on 1 ladder wall 1 e mu culir decompensation (0) low 
empt> mg p essure taken as eich third of the I ladder cmpticrl al 0 howin miis 
cular decompensation of the bladder wall In summarj we have no mal sen ation 
therefore normal motor autonomies as both ij-pes of 1 bers t a clmthc amc nerves 
decompensation of the wall but with more wn sulhcient voluntary i ssurc nec 
essary to empt> the bladder Such a complex sur*' sts bladder neck obstruction 

as the voluntary empl>ing through a cath tv isofgoodlo Cj stoscopic exam 
ination was negative except that when patient strained tl e floor of the interior 
sphincter did not mov c do vnv ard or backward 1 e the motions brought about b> 
the levator prostate muscle Cjstomctncdia nosi lesionof anterior roots low cord 
Operation was done b> F nest Sachs whose operati c note states Conus found 
under the tenth spinous process at the exit of its roots and studdm them man> 
small ma scs resembling tubercles were found I^o pecimen removed 


showed that the pressure and capacit> hid 
both been decidedl> changed T his definitely 
indicate:, the antagonistic action of pdocarpm 
which IS a parasj mpathetic stimulant 
The degree of antagonistic action in Chart 
2 IS better understood by companng it with 
Chart 3 in which the normal pressure having 


been established as indicated on the chart 10 
cubic centimeters of 4 per cent coc une solution 
was introduced within the bladder This re 
suited m a marked relaxation of the bladder 
muscle which represents m degree the condi 
tion present when a cocaine solution is used 
prior to urethral or bladder manipulations 
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the le^ ator am muscle In the normal male 
mn-tuntjon is lolmiiofih tntiiaicd and in our 
analj sis the tirst motion in the act of unna 
Uon IS this voluntary depression of the internal 
onlice and prostatic urethra and then them 
\oIuntir\ action of the trigonal portion of 
the bladder uith nhich action the lateral 
Mdllb of the onticc are relaxed bi \artue of 
the loop mustics about it (6) 'Ihe contrac 


i^as perfectly quiet tvhich required fron i 
to 90 minutes m time The\ ■were cathe 
tenzed mth a i6 Trendi female metal cai^'t 
ter The unne ivas examined each time to be 
sure there was no infection Seienl prc« ure 
readings uere ahv aj s made with each do be 
fore the administration of the dru^ under cott 
^deration In\anabl> thecapaatv of a do s 
bladder is from 15 to 20 cubic centimeter 
more in the first cjstometric etamiiuti ti 
than in an> subsequent curve We attnbute 
this to the stimulation of the first fillm 
resulting in an increased tonicit) of the blad 
der wall Thesameobservation is easil) made 
when irngating the human bladder in wbeb 
the patient almost invanablj tolerates a 
much larger amount of the irri atm fluid 
the first time than during the sexeral succeed 
mg fillings After the first rcadm a more or 
less definite capacitj and intracj Stic pre ure 
IS cstabbshed which is maintained quite in 
definitelv One of these later c)stoinelfr 
curves ive consider in each case as the normal 
mtrac>slic pressure \t this point the dru 
under consideration is administered Ihe 
bladder is filled b} the cjstometer with 
sterile water at a constant slow rateoffillm 
W hen the limit of capaciU is reached the fluid 
Is expelled around the catheter Thi point i 
marked on the curves presented as I ( ^ 
(voids around catheter) The dru s wire 
given in the order of their descnption and 
with defmite times allotted between thcirad 


non of the trigonal musck foreshortens the 
supramontane urc-thra and institutes the in 
\oluntar> tmptving contractions Without 
the action of the levatorprostato? wehaveob 
struction b> virtue of the curve of the poste 
nor urethra and its consequent angulation at 
the membranous urethra I oliaitary rctcu 
Uon IS made possible through the levator 
prostata. b> elevation of the internal onlice 
which efiects an increase in the sharpness of 
the curve at the deep transverse perinen 
muscle and triangular ligaments Ihercbj 
increasing the resistant pressure here 

Female dogs were used exclusively in this 
study Each animal was an'tsthelizcd with 
paraldehvde bj mouth r 5 cubic centimeters 
per kilogram of bod) weight being used The 
Qstometnc curves were made after the dog 


numstration 

In Chart 2 the inhibitory effect which 
atropm has upon the parasympathetic nerves 
IS first shown The reading starts with a zero 
pressure in an emptv bladder and gradual) 
mounts to b millimeters of mercury vntn a 
55 cubic centimeter capacity Ihavan" esta 
lishcd a normal curve we gave atropm su 
phatc i/i o gram subcutaneou ly ac 
minutes later the terminal capacity had m 
creased from ^5 fm the normal) to 90 c“ 
centimeters of fluid and the terminal pr^ 
had decreased from 8 (in the normal) 
millimeters of mercury We 

distinct evidence of parasvmpathetic mh 
tion Immediately following thi 
pilocaipm hydrochloride 1/5 gram 
subcutaneously and 6 minutes later a r 
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Lha t 4 ^ Nornnl E c'Uicplmn 

of in unusuallj large cipaaty low pres 
sure Following the injection of ooo grams 
of ergotamine tirtrite intramuscuhrU a 
curve was recorded after in interval of o 
minutes which showed in ibrupt contraction 
of the blidclcr Imracdiitcl) afterward i 
cubic centimeter of i looo epinepiinn was 
given and minutes later a curve was made 
which showed its antagonistic action to 
ergotamine tartrate b> the distinctl> in 
crea'?ed capaciu However there remained 
a residual high intracj stic pressure from the 
ergotamine tartrate 

In Chart 7 a further composite picture is 
recorded in that after establishing the normal 
pressure i cubic centimeter of pilmtnn was 
given intramuscularh producing bladder 
wall contraction bv its direct action upon the 
muscle Following this i cubic centimeter 
of a I per cent solution of curara (approxi 
mate strength) was given intramuscuhrlv 
The animal soon became flaccid and with 
slowed jerk> respirations Five minutes after 
the curara was given curve C was recorded 
which shows an increased capacity to 195 
cubic centimeters with a voiding around the 
catheter pressure of 30 millimeters of mcr 
curj This increased capaatv probabl> repre 
sents a direct action of the curara on tlie blad 
der musculature Followang the curara. bv^ 
10 minutes o 002 grams of ergotamine tartrate 
was given There was a slight decrease in the 
capaatj so that in 10 minutes o 003 grams 
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Chart 6 V Normal G ergotamine tartrate E epi 
neph in 


more of ergotamine tartrate was given and 
23 minutes from this time we obtained the 
curve recorded here that is a marked con 
traction of the bladder Again following the 
ergotamine i 5 cubic centimeters of i 1000 
cpincphrm was given intramuscularl) and 
in 4 imnutes there was some release of the 
bladder contraction in that the capacitj in 
creased to cubic centimeters It was noted 
following this that there was a very slow 
settling to the base reading w hich is indicativ e 
of sjmpathetic stimulation The settling to 
the base line is much more rapid after para 
sjmpathetic stimulation 
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1 Wtceiu</(one «vei/iodi fhen ftav^e fef£ theamouoto/re/aja 

ot the nhdder 'Rail jndirecth les cna pam a £wnre'?uJtJrtgfromstjmiilationoft{\emWcMc 
well as the local enson acljon of the ants hber Dale (s) carritd throu^^h thiside 'in'^ 

thctic U'^ed ImJTsiiijattJv follottjnjr piJocar the useof crj,ototin andforthe pirfoe 

pm h\ drothlorjdc ^riinna gntn intn no have U5ef] erpOtamme tariraW ftwde 
muscularJv r£.sultjn^ m m overnheJmm*^ name (j}ner$,cn ) J/nmedtatelj alter tc 
stimulation of the p'iT'i:,ympjthctn corhng the ipincphnn curve o<Jot 

Epinephnn is one ){ the mo t important trjietamine tartrate nasguenintramusculary 
druijs wt, have in the studj of the vmpathet imi we obtvnei a markedh increastd cipu 
ICS rijiott fa) belle es its action m do<»s and itv with lowered intraevstit pressure assuoini 
cats IS clifTerent in tint he hnds no mbibitor b> the chart Thi is of particular intcre t as 
libers in dogs wherei!, tne> ire definitely in subsequent charts crgotamine tartrite not 
present in cats \\c leol thit tbe> are uo miliienced bv epinephnn produces disUn l 
doubtedly prt tnt in man and m our work contraction ot the bladder inJinthi case we 
arc shown to ht present in the dog Webcheve can deduce onl) that the svmpatheUc m 
that epintphnn m sm ill doses ciusesconlrac hibitore stimulated b} the epinephnn a 
tion of the bladJer in 1 iri,e <{oses relaxation left m major control the motor stmpathetics 
In C hart 4 after e tabbshm^ the norrival being cut out bj ergotimine tartrate 


we gave I ubic centimeter oi i 1000 ept 
nephrin intrimusculirl^ and obtained ful 
■stimulation of the '!\mpathetics in ihit the 

voiding around citheter point remained 
high and the cipaat> of theWaddennereased 
showing 1 stimulant action of the s>mpi 
thetics 1 e mhibition of the bfidder fundus 
and stimulition ind contriction of the m 
fernal sphincter 

In Chart ^ (ht ution of mill does of 
epinephnn is demon tritcd le bhddtr 
contnction fiHonine the inlriTnu vulit vn 
jection of 0 :5 cubic centimeter of i 1000 solu 
tion If with this tv pi. of reaction the motor 
poruon of the svmpathetics could be cut out 


IcctvJcholin timulafes the parasvTipa 
theties and when used immediate}} folioiin 
ergotamine tirtrate wc tind its de&nite 11 
fluence as we would expect ic a li tea 
cipaatv md a lowered voiding aroind toe 
catheter point or in other word cowtr c 
tion of the bladder and relaxation of the n 
ternal sphincter upon w hich the tounteraef or 
of the motor svmpathetic 1 cutout 

loie t further the value of tht mctfiodanu 
to check the action of the e drUo*? khart 0 1 
presented m which the idmmi tnimn 01 
er-otamme tartrate and qnnephnn is rt 
vered in order The normil cunc was estati- 
li hed which in thi particular m tance was 
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THE FORM CHANGES IN THE HUMAN UTERINE GIAND DURING 
THE JIENSTRUAL CYCLE' 
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T he e\ternal appearance of the glandb 
of the corpus uteri and their changci> in 
form during the menstrual cjclc ha\e 
not been adequate!} \asualized The methods 
preaaoush u ed namek the stud\ of serial 
sections and in one case of ^a\ plate rccon 
struction (Baumgartner Nekon and Dock 
ig2o) ha\ e been more or less adequate for the 
interpretation of the simpler gland forms but 
the\ do not gi\ e an\ conception of the great 
\anabiliU in the form of the complicated 
glands of the later stages of the uterine a clc 
The classical description of the uterine 
gland presented a slender tubule coursing 
perpendicular to the surface and ending sim 
pl\ or after dichotomous dmsion at the 
tunica musculans Sinuosit\ of occasional 
glands was accepted as normal 
Leopold (1877) correlated the slender tubu 
lar gland wath the period immediatel} follow 
ing menstruation and recorded their transfer 
mation into sinuous or aUeolated glands as 
the succeeding menstrual penod was ap 
preached From our present point of \icw his 
carefull} ‘^elected cases proacd that such 
changes are normal but there were not man> 
of them and the time was not aet npc to 
establish correlations It remained for Hitsch 
mann and Adler (190S) to demonstrate the 
cjclic sigmhcance of the transformations un 
dergone b> the endometrium 

Opitz (iSgg) although cogmzant of Leo 
pold s work described the papillar> appear 
ance of the h}perplaslic utenne gland in earl> 
deaduaj and regarded it as diagnostic of preg 
nanc} \\Tule admitting the constanc\ of the 
papillar} t}pe of gland in pregnane} Hartje 
(1907) pointed out that it is also regularly 
found in non pregnant uten during the penod 
preceding menstruation Hitschmann and 
Adler (igoS) with a wealth of material at 
their disposal showed that the so called de 
cidual glands regularl} occur m the penod 
preceding the menstruum and proposed them 
a one of the entena of what the} term the 

Th w k has bee d ted J g t f m lb D 


premenstrual stage It was not until their 
work was understood thit C Ruge s endo 
metntis gl indulans cimc to be regarded as 
a normal stage of actnit} 

The portion of the endometrium lost at 
menstruation and the form of the remaining 
glands ha\c reeened evtensne consideration 
It was said bv Hitschmann and Adler and 
\cnlicd b} Iwasc (190S) Schroedtr (1914) 
and others that the mucous membrane incurs 
little loss upon the first da> of menstruation 
the maximal sloughing of the functional la} cr 
(namcl) that portion of the mucous mem 
brane which h\ pertrophies for the implanta 
tion of the o\um) occurs upon the third day 
usually at this time only the ba'sal portions of 
the glands remain Usually the fourth day 
shows the beginning of regeneration (Schroe 
dcr) and the fifth day a continuous surface 
epithelium oxerking a low functional layer 
containing short straight reconstructed 
glands Hitschmann and Adler (1908) and 
others haxt questioned the loss of tissue at 
menstruation in some cases 

JJETUODS X\D iIVTERIVL 
Our method utilizes free hand sections o i 
to o millimeter in thickness cut with an 
auto strop razor blade from material m 80 per 
cent alcohol after prompt fixation in Zenker 
stock solution or the like The sections are 
iodized washed and stained in Delafield s 
hTmatoxylin (before the addition of methyl 
alcohol and glycenn) diluted one part to fixe 
of water and one drop of glacial acetic acid 
added per 2 cubic centimeters of the diluted 
hxiiiatoxyhn Ihe sections should be agi 
tated occasionally to insure exen staining 
They are passed through tap x\ater dehy 
drated cleared in od of wantergrecn (sy n 
thetic) and mounted in balsam This method 
recommended by Professor R R Bensley 
(Goetsch 1910) gixes an adequate idea of the 
external form of exen the complicated pre 
graxad glands and makes possible a rapid sur 
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CONCLUSIONS 

I The cv’^tometer furnishes a new method 
for siud>ing the phvsiological and pharmi 
cological actions ol the bladder 

Results obtained \anous drug cor 
roborate \er> satisfictoril} the basic pnn 
uples used in chnical c\ tometrn. \ ork 

3 \tropm acts as» a paras> mpathetic in 
hibitor ^vhile pilocarpin aetb is a p-vrasam 
pathetic stimulator Epmephrtn in small 
dosrs causes contraction of the bladdtr and 
in large doses ciu»ts relacation \cet\lchoho 
is a paribymj.ath tic siimuUtor Jitmtrm 
produces increased bladder wall toot 

4 Ihe antagonistic pharmat-olo ital ac 
tion between drugs can bv beautifulh demon 
htrated the same antagonistic action hi 
been lound clinicall> m certain t>pe!> of diffuse 
cord leaions 

5 Thrjugh the chnical use of the c\s.tom 
etcr the following teps m the complete 
ph>siolog\ ot micfuntion m the male ha\e 
been evolved fa) \ oluntarv depre sion of the 
internal phmeter and prostatic urethra bj. 
the levator pro tatx muscle fto a less extent 


hv the r cto urethrahs; its t sistinceino;c 
ing the interna! onhee striie,htcnm out tlit 
curve of th< posterior urethra and thereby b 
sening the re istant anf'le at themenbr n i 
urcthrawhichi& compressed the deep tr s 
verse pcnnei muscle (b) Contrartionofll^ 
tngonal mu cle Jurthcropemn"theonficvbv 
depressing its floor ind fore hortenin the 
postenor urethra f() Contraction (or p ci 
s>mpathctic action) of the bladdtr v all to 
a contraction instituted or irith the con 
traction of the* tngonal mu'vcle and havin 
a oented \ ith it the relaxation of the I«>P 
muscles of the internal onfice 

U vr t «v n/ Lt I toH a fa dRJ I’m 
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other Mn'i])lc features 11ms tlic fifteenth 
(la> of a llurU fuc di} c\clc mi> resemble 
the tenth (li> of the Sclirocder chssificilion 
and IS thus regarded as belonging to the be 
ginning of the proliferati\c stage I his j>ro 
aides also for those specimens remoaed after 
a 6 or 7 da> menstrual floiv aahicli upon the 
fifteenth das of the cjcle for e\ample are 
likel> to be more retarded than mucous mem 
branes from eases with a 3 da> flow at the 
last period 

DESCRIPTION 


Larh prohfcratiie phase CC 14S thir 
tcenth daj The mucous membrane \arieb 
from 12 to 3 o railhmetera in thickness as 
measured in 80 per cent alcohol ^ With the c\ 
ception of a thin stnpof lamina basalts (bchroc 
der) adjoining the muscle the entire stroma 
has the appearance of granulation tissue 1 he 
glandular epithelial cells are high column ir 
and in the carlj stage of secretory acti\it\ 
Mitosis is active in both the gland epithelium 
and the stroma Occasional l>mphoc>tC'> 
cosinoplules and plasma cells arc to be found 
in the stroma ihc appearance of a histo 
logical section of a similar stage is shown m 
Figure I (CC 51 eleventh da>) 

The glands are sparse or modcratclv abun 
dant and show little variation in form (Iig 
2) The> are slender cjUnders with narrow 
lumina which expand uniforml> from narrow 
superficial foveolas toward the tunica muscu 
Ians at which the> end in slight expansions or 
after branching in short vertical tubules Bi 
furcation ma> occur in the basal half of the 
mucous membrane and is occasionallj found 
superficiall> as well (Fig 2 Br i) 

From the portions of the glands surrounded 
bj the denser fibroblastic stroma of the lamina 
basalis vertical tubules (Fig 2 BB) arise 
which project for var>ing distances into the 
granulation tissue stroma of the functional 
la>er and which have no connection with the 
surface However since they reach a much 
greater length m older mucous membranes 
w e may assume that they ev entuallj reach the 
surface and estabhsh new glands thus serving 
to increase the number of glands in later 

AH bq tttmtfththL flhjn in mb 
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Stages Such outgrow llis from tlie b is il /one 
liavc not been previousl} rccogni/cd and we 
would suggest eallin^ them liasnl buds 

C( 288 twelfth da> Jhc mucous mcm 
brine IS I 9 to i millimeters thick and pro 
sents a later stage in that the stroma is com 
posed of more mature connective tissue than 
in the preceding specimen The gland cells 
are in the early phase of secretorj activit} 
MitosCs arc observed m both tlic gland and 
stroma elements Plasma cells l>mphoc}tcs 
and Ieucoc>tes are observed 

Figure , shows entire glands from this endo 
mctrium isolated b) acid maceration The 
topical form of the carl> prohfcrativ e stage i^ 
seen 1 he basal ends of some glands branch 
irrcgularlv and ^lender ba‘'al buds mav spring 
from the portion ol the gland m the lamina 
basalis and cvltnd a variable distance toward 
tilt surf ICC (Ghnil i B b) It will be noted 
that the glands are somewhat more irregular 
than m the prev lous case and are more plump 
in form 

laic proUfcnUi e phase CC 141 fifteenth 
da> Flic mucous membrane is i 8 millimeters 
thick An earl> phase of secretory activit> is 
common in the glands and there is no evi 
dence of the storage of gl> co^cn Mitoses oc 
cur in both the gland epithelium and the 
stroma Ly mphoc> tes are the chief inliltrating 
cells and there are a few small Ijmph nodules 
Ihc stroma reticulum (cf Sekiba iq 3) has 
difTcrcntiatcd through the entire thickness of 
the mucous membrane whereas m the two 
specimens previouslj described it was not 
present in the superficial granulation tissue 

Figure s taken from a thick free hand sec 
tion of this mucous membrane, shows moder 
atel> abundant straight glands which branch 
basallj Corresponding to the increase in 
thickness of the mucous membrane the glands 
are longer Basal buds (BB) are a conspicu 
ous feature They are somewhat dilated with 
secretion and hav c grown considcrablj farther 
into the ovLtlying stroma than m the prcvi 
ouslj described cases A study of serial sec 
tions of this specimen demonstrated that the 
basal buds are not connected superficiallj 
either with other glands or with the surface 
furthermore the mitotic figures in such basal 
buds proved thej were actively growing 
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\c} of evcrv pirt of in entire cmlonutnum 
Such 1 sunc\ ubuillv (Itrnonslritcs regionil 
differtncca which ma> not be ncglcctel it ib 
a \ aluiblc r \pid method of di tg nosing patho 
iigical nnternl 

Ob enations upon thick bcctions uch is 
the e were confirmed bv the study of whole 
glands di sected from pieces of fresh mucous 
membnnt \ hich hid been placed in one third 
concentratedhidro hionc ludandmarented 
for I hours cSchweiggcr Seidel iS6s) The 
i ork has also been controlled bj a detailed 
study of thin sections 

Three hundred specimens which in the 
fresh state show cd little or no gross pitholo'n, 
were selec ted from those remoied m the clinic 
during the course of ^ jears The c were 
either entire uten or frequentlv onlv fundi 
T he majoriti of these speumens slioued some 
e idence of infection but uch mild stroma in 
flammatuns do not appear to affect the gland 
as IS ob\nub from a comparison with unin 
fected materia! Trom this abundant collec 
(ion sixteen mucou membranes ha\c been 
elected a representing tipical phases of the 
uterine c^cle as> de cnbed bchrocdcr and 
others 

CLVbblFIC^TION 

The fir t studv of the duration of the men 
strual cycle ba cd on records esnbhshed utlh 
scti,)Hitic icciirac\ (Km" 19 61 conhrm the 
larK hndings of Toster (rSSo) ind makes it 
obvious tliat the regular t enU eight di\ 
cv cle IS \ cry much of a liction King studied 
17 women and kept accurate records for from 
I to lo^ cvcles in each ca^t The duration 
of the cvcic of a gum indi'idual wa found 
to \ar\ about mgle mode but the actual 
\ariabilil> in duration of >des was from a 
to da\ although there is a distinct mode 
m the cuT\ e for all c\ cles studied at 27 to 8 
days '’Ueh hndings accurately established 
mean that the statements of the a\er\ge 
woman as to the usual duration of flow ha\e 
\er> little scientitic \alue 

More important is the fact that the \arious 
subdm 10ns of the cycle cannot be accurately 
fixed E\en in successuc cycles of the same 
mdu idual corresponding das s after the flow 
arc not necessarily e\actl\ comparable and 
speamens remo\cd on corre ponding days 01 


the c_;cle may show marked ihferenre fm 
one to inothLr opcrnJly as 0 t’lc hmi i 
ccrctory activ ity of the ^land 
Schroeiler s scheme of the men J ni' 
outlined and illustrated b\ photomjcn 
m his Lehrbudi dcr G\nack(ilogie. (c( F « 
Barkers Endocrmolo^s and Mdiibols 
II and MiHiams Obitetnes for r sum ) 1 a 
pccsfcnt the most ati factory basis for wb- 
diai ion It may be summarised as follow 
i P/drfcrjii f>)nic Fourth or nhn W 
fourteenth day » of the cv cle Slender tububr 
glands with high columnar epithelium Pro 
gressivcH increa in" mitotic actinti in bolii 
glands and stroma t orrclated with the open 
ing ol a new graafian folhde 

3 “ entarv phas fifteenth to tweny 
eighth <lav Clycog n mucicarnune posiine 
material and fat appear in the gland cell aid 
then in the lumen The gland bLComesaa 
ous or sa toothed btroma cells enlarge su 


perhadiv rhevescl hvperuophy Cotr 
lated with this phase is the de\ elopmeat ot 
the corpus luteum 

kchroedcr s term ecreton as applied to 
this stage is not di tmetne a Bartcltas* 
( to 7» has lound that secretory actwatyi not 
conjneU to this period \s 1 Meyer ha 
pemted out premenstrual issery mijlead 
mg Pregrasid u much more sati facurv 
and «viU b usel throughout our de cciption 

> D squamilon j>d reg tt r^ln 

Fir t to fourth or hfth dv\ of cycle FoHo 
in^j leui ocy tic m\ asion and p\ ckosi in tne 
supcrtiaal mucous raembrvne extra satun 
of blood and desquamation occur Ke ipi'^ 
h-ation «ojn follow Co rcHtel inth thi 
phascisthe jcuenerationof theco pu luteum 

We shall follow thi except that it seem 
adaasable to us to subdivide the last pha^. 
separating the dc quamator. and reparatn 
processc The latter mttrvcnc hetuen n 
tirstsie,n of re cpithelization and there tora 
Uon of a complete surface epithelium 

This cheme of ‘^chroeder ba eel upon m 
ow*n matenil of oxer 700 case au 
hunJeeOs more from the literature 
a norm according to which specimen 

disitied by their resemblance Jo a -n 

sta^e of the cx cic regardlc of the ku th of 
the menstrual period duration of i)o' 
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Belo^^ the neck region the lumen is grc'itU 
dilated and the gland is> more irregular Here 
v,e find a flattened sinuous shape sometimes 
complicated b> minor irregularities In a few 
glands the walls are sj mmetricalli sarcu 
lated The lamina basalis is narrow and con 
tains the slim branched tubules which repre 
ent the gland bases Figure i presents a 
t>pical group of glands from this speamen 
CC 269 thirtieth daj This specimen is it 
the height of the pregraiid phase There is 
cMdtncc of accumulation of gl>ccgen and m 
tense secretory actiMt) The supi rficial one 
half of the endometrium is aerj (tdematous 
but there is no evidence of blood e\tra\asa 
tion or accumulation of leucocj Ics so charac 
tenstic of the period immedi itclj preceding 
menstruation There are man> cells of the 
decidual type in the superficial stroma 
The glands present a a er> \ ariable appear 
ance The most ad\ anced forms arc shown in 
Figure In the superficial one third the> 
haa e a narrow lumen and are wa\'> or ma> be 
irregular or spiral in form A few continue as 
narrow spirals but man> of them arc cx 
panded so as to appear as narrow folded nb 
bons (cf Fig 10) reaching a diameter of o 
millimeter near the lamina basalis There are 
mother words transitions from earl> forms of 
pregraaad glands to most complex t>pes char 
actenstic of end of menstrual c> cle 

Menslrualtofi Distinct reduction m score 
torj activity characteristic changes in the 
walls of the blood \essels and extravasation 
of blood into the stroma inaugurate a process 
of necrosis It is still a matter of debate is 
to whether all of the functional lajer is lost 
at each menstruation The process at no time 
involves the lamina basalis however which 
Itself ma> be of considerable thickness 

CC 107a first da> The mucous membrane 
IS I 9-3 o millimeters thick Many glands still 
show secretor) activity As a result of the 
accumulation of extrav isated blood the super 
ficial stroma is loosening and disintegrating 
leaving the necrotic free ends of the glands to 
project into the lumen of the uterus 
The glands are crowded (Fig 14) While 1 
few retain a slender wavj cylindrical shape 
throughout the majority are o\ al in cross sec 
tion and vanable in width Where the lumen 



Fig I (abo\e) CC 51 cle\enth day Photomicro 

S h ot an 8 ;i section from an endometrium m the early 
ferative phase Charact nzed by numerous mitoses 
and a stroma resemblm >ounc pronulation ti sue X o 
Fi 2 CC 48 thirteenth day A group of gland 
drawn from a thick free hand section of an endometrium 
in the same stage as that of I i^ure i Note strai ht slen 
dir gland branched basallj and basal bud (BB) arising 
from the gland of the lamina basali and directed toward 
the surface X 19 

IS considerably enlarged the glands appear as 
folded bands narrow at base but wav'y 
Many are irregular in form even at this level 
CC 83 first day The mucous membrane 
IS - -31 millimeters thick The glands re 
semble an early pregrav id ty pe and show little 
evidence of secretory activity The superfiaal 
one half of the mucous membrane upon one 
side of the uterus is necrotic and sequestrating 
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We ha\e here the dearest evidence as to 
the \\a> m i\hich the number of utenneglandb 
might be increased twofold m the course of a 
few da\s To be sure this specimen might be 
regarded as a \ er> tarl} phase of hjperplasia 
but except for the numerous basal buds it 
appears pcrfectl) normal Figure 4 presents 
a photomicrograph of a thin section from a 
similar specimen 

r-irly prcsra id phase CC 6j tncntieth 
da> The mucous membrane is , o millimc 
ters thick The epithelium la still in the early 
stat,c of secretorj actuiU I he stroma is, 
composed of mature connective tissue and is 
permeated ba reticulum fibers Mitotic ac 
tnit} has decreased as compared with speci 
mens from the twelfth and thirteenth da>s 
There is e\ idcnce ot mild infection Figure 6 
1 a photomicrograph from a section of similar 


CC 98 thirt> ninth day The epithelin 
IS not in the t>pical pregrand phase of cere 
torj actmt> but contains abundant gUco e 
Mitotic activity is markedlv dimiru hel i 
compared w ith the preceding specimens o( ti 
proliferative phase The stroma is hoffe\e 
cedematous and the lustolo^^ical picture t. 
that of the early pregravad phase Cj in. 
elands are not infrequent and their pn icce 
may be regarded as an earl} sta e of fij-pir 
phsia The degree of infection is sh ht I 
IS included here because particular!) gool 
isolated gland w ere obtained 

Figure 9 show several such entire lanl 
isolated by acid maceration I ran itions are 
manifest from the slender round smuou 
glands to the complex sacculated and folded 
ribbon like tapes Gland i is a basal bud 
which had not reached the surface and iia 


histological appearance 

Jhe changes in gland form which initiate 
the pregravad period are presented in I igure 7 
which IS a photograph of a free hand section 
The glands hax c widened until the lumma arc 
wider than one half the diameter of the 
glands While some of them are almost 
straight (1*/ z) mo t of them have become 
sinuous (gl ) or symmetrically sacculated m 
form In other parts of this mucous mm 
brane and in other specimens the hrst appear 
ance of wavy or irregular gland form is found 
m the basal one third (gl j) Slender hon 
zontal tubules arising from the bases of the 
glands brmch cxlensiveU and there is some 
ev idence of connections betw ecn tubule from 
adjacent gland Two basal bud (bS) clo e 
to the surface and dilated with secretion were 
observed Since mito is was stiH active thev 
w ould prob ibly ha\ e reached the surface and 
not have become cystic glands 

CC 66 twenty hrst day The mucous mem 
brane is 3 0-4 5 millimeters thick The gland 
epithelium is in the early stage of secretory 
actmtv Mitotic activity is considerably di 
minished Figure 8 is a photomicrograph of 
a free hand section illustrating the meander 
mg course of a majority of the gland 

Ihe next specimen cannot be regarded as 
normal but manv of the gland were perfectly 
tvpical and can be u cd to ilUi trite the form 
0/ theprtj^rwid gland 


dilating due to accumulating secretion Fi 
ure 10 shows a ribbon like gland photo raphel 
from two side Note the difference m appear 
ance and the ease wath which different inter 
prctations of the same gland mi^ht be made 
depending on the plane of section m which it 
vv IS cut 

Lale pregra xd phase CC 143 twenty third 
day The mucous membrane is 2 8-4 2 milli 
meter thick It j ty pical of the pregravaJ 
(Schroeders secretory Jsta^efli n) Th* 
superhaal stroma is somewhat adematou 
and contains many enlarged cells of the de 
cidual ty pc W hile there are many land cell 
which are not actively secreting there are 
other which are at the height of the secretoo 
activitv tvpical of the preoravicl pha c h 
presents a normal histological picture anj 

agree closely with our other pregravad spcci 

mens and al o with Schroeder (1926) I 
44 taken from the tw enty sixth day V 
mal corpus lutcum in full bloom was obtamej 


from tius case . 

In view of the de criptions of prv"ravau 
ghnd given by previou workers their form 
i surpri in^lv irregular In occasional group 
of gland the slender shape of (he proidera 
live phase 1 retained and the only evad^ 
of pregravad change in their form 1 a si 
rugositv m the wall In many there i 
slender neck prophetic of (he neck of he uc 
cidual gland opening into the uterine lumen 
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Tie, 6 CCi /6 t«ent> firit daj I hotomicrognph of 
a 6 M section of a mucous membrane m tlx. early pn.}^fa\i<I 
phase A stroma of organ 2(.d connects c ti uc muosity 
and increased width of the glands and decreased mitotic 
acti t) characterize this sta c X so 


tenet! much con% oluted ribbons is the spon 
giosa IS reached W e hnd all transitions from 
this condition to almost complete desqua 
mation of the functional la> er 1 his specimen 
aho illustrates the necessity of making a com 
plete sur\e> of a menstruating endometrium 
rather than of studying a single block 

CC 93 second day The mucous membrane 
is o 5 to I o millimeter thick There is little 
or no e\adence of secretory actuity m the 
remaining portions of the glands and the 
gland lumina contain a scanty secretion and 
a fe\i blood corpuscles Occasional patches 
of epithelium m the late stage of secretory 
activaty may be obseia ed There is abundant 
blood in the superficial area and ly mphocytes 
are numerous No mitoses i\ere obsciaed 

In the fundus the glands are simple cyl 
indcrs ^vhlch dmde as the lamina basalis is 
reached Here there are isolated gland tubules 
near the tunica muscularis ^^hlch ^\e interpret 
as basal buds Free glands may project for i 
considerable distance abo\e the surface into 
the lumen of the uterus In the region shown 
in Figure 17 part of the functional layer per 
sists as is shown by the irregular form of the 
glands 

Repair W ith the beginning of re epitheU 
zation the postmenstrual repair stage starts 


cii 01^ BO Cl 1 



Fik 7 CC61 tiv nticth (h> Ihoto„npli of a thick 
fr c Inn I cction of a mucous membrane m the early pre 
^raM<l phi c I{Cp.innin„ sinuo ity md alvcolation m the 
bast of the gland 1 obcrvtf X 

CC 161 fourth (hy The mucous mcm 
bnne is 05 to 08 millimeter thick Histo 
logically tlie hmma basalis which is all that 
remains of the mucous membrane is normal 
(Fig 18) Slight evidence of blood extraa 
asation remains and there is no lympho 
cy tic or plasma cell infiltration Many glands 
extend above the surface and occasionally 
they are bent over in contact with the ad 
jacent stroma In a few regions epithelization 
seems to have begun by the migration of 
epithelial cells from the mouths of the glands 
(Cf \) and in one instance a hy cr of surface 
epithelium connects the mouths of two glands 
proof of beginning epithdization 



nluch flie spiral type of gland is common X iS 
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Fig 3 CC S8 t Iflh d y A f wh 1 gland ] t d by d mace I o 

fr m a c J met um th ly p olif raU ph s \ b 1 bud f ra 

the b an hed b al p tt n f Gla d I X 9 


(Fig 15 seq) The opposite Side gi\es bttle 
evidence of oncoming menstruation beyond 
the great congestion of blood m the vessels 
and the absence of secretory ariivit> The 
intervening region is transitional 
This specimen illustrates that menstrual 
denudation may occur b> sequestration as 
well as b> the gradual crumbling of the super 
ficial zone as illustrated m the tuo preceing 



Fg 4 CC os c t nthd y Ph t mco pl^ m 
a 6 p 5 t n of an ndomet m in th 1 t P 
ph°e Thestoma »io to . Ik n » He <■ lyPkk” 
and the glands app ar more numero s X 7 


specimens It further shows that diilerenl 
areas of the same mucous membrane mat at 
the same time present different sta es of the 
menstrual process 

CCioi secondday The mucous membrane 
is 06 to 2 8 millimeters thick, Thi»i due to 
the fact that in the depth of the fundu the 
mucous membrane is still intact (Fi i6) 
Here we see a hxmorrhagic stratum compoc 
turn containing numerous decidual cell and 
traversed b> the slender necks of the gland 
The gland necks expand suddenlj into flat 



F 5 CC 4 Wlc th d y Lat pr ! f 
nu t f h d sc t Th are t . j 

so wh t dd t d vnth se t . ® ^ ^npjrtd 

,nc a,e m w dth a d 1 th. J th gl d 


N te jne ase m w dth a d 1 — - - ^ 

withth a ly p ohferau phase (Fio ) ^ tf 
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1 n 0 um charactemcd tht mucous 


I Stage intennediate bctuecn 

0 j) figures 119 and 121 

1 lus specimen is classified as ap 
U SIX and one half ueeks of age 

i>r)o measures 160 millimeters in 
limp length The decidua is 4 8 to 
timeters thick Both histological and 
actions show a resemblance between 
ptcimen and H 951 described abo\e 
Kjuestionablj represents a more ad\ anced 
c 1 he stratum compactum now forming 
c half of the entire thickness of the mucous 
(.mbrane is much wider and the necks of 
ic elands winch traverse it correspondmglj 
ore slender The epithelium of the surface 
d of the necks is low and atrophied The 
^idua lacks a well defined lamina basalis 

DISCUSSION 

stage of repair consists in the epithe 
of the wound surface b> the conjunc 



lumen X 19 

tion of epithelial sheets which migrate from 
the mouths of the glands As a result of the 
gradually increasing mitotic activitj the 
slender simple glands of the period of pro 
Iiferation are reconstituted 

Throughout the proliferative period the 
glands lengthen and the lumina widen The 
rate of growth of the glands becomes more 
and more rapid as compared to the stroma 
and as a result the gland assume^ a sinuous 
form With the onset of secretorj activaty 
the individual gland cells increase in size 
adding still more to the gland surface 
During this time the number of glands may 
be increased b> the grow th of basal buds from 
the lamina basalis to the surface It is possible 
that some of the basal buds may represent 
the remains of glands which did not join in 
the epithelization during repair penod and so 
did not reach the surface the majontj take 
their origin from the bases of the glands 
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The decidual gland It an ovum is im 
planted m the endometnum menifruadon 
does not interrupt the process of prcgravid 
change seerctorj activitv continues in the 
gland epithelium stroma changes are ac 
celeratcd in a striking fashion the stroma 
cells h\pertroph>ing into the lirger deadual 
ctUs ntl consequently the compact and 
spongv lajers are more clear!) differentiated 
Ihere ire no sharp differences between the 
pregravid mucous membrane and the early 
decidua the pronounced decidual reaction 
for example is the only criterion by nhidi a 
three week decidua m our collection may be 
considered more advanced than one of our 
non grand 6 day specimens 

H 518 (estimated at 18 to 19 days by J P 
Greenhill ig 7) The decidua is 3 9 milli 
meters in thickness Only an occasional gland 
is activ el> secreting the remainder of the epi 
thelium is in a resting stage This is probably 
due to conditions which brought about the 
abortion Numerous blood sinuses and a fe v 
areas of extravasated blood appear m the 
superficial portion of the mucous membrane 
A division into compact and ‘spongy strata 
can be ob era cd 

The gland are sparse and frcquentlv slen 
dor with ndgc like alveolations of the gland 


walls which produce localized incrcasea m 
their diameter Vot all of the alv eolation are 
symmetrical they may appear a irir U 
ridges upon one surface Since the e are more 
common than the svmmetncal aheoli see 
lions through the ghnds have a markedh 
irregular appearance They do not pre ent 
the typical saw toothed condition m Ion 
gitudinal section 

H951 This specimen 1 a 3-4 weeks pri 
nancy with a 40 millimeter embryo The 
decidua is 6 8 to ii 6 millimeters thick The 
surface of the decidua vera 1 di ected by ir 
regular furrows In the stratum compaclum 
the gland appear as straight slender lubuics 
oj millimeter in diameter the epithelium 0‘ 
which IS flattened and appear stretchw 
In the stratum spongiosum the gland widen 

suddenly and clo clj approximitcejcholher 

Their epithelium is in an ulvancecl sta co 
secretory activaly The outer wall of the 
gimd in the stratum spongiosum ire ire 
quently smooth except for narrow irremlar 
invaginations of stroma elements which lomi 
the cores of the saw teeth u ually 
othenrrtgulanticsdonotu ualK appearup^'’ 
the surfaces of the gUnd it mav be a um 
that thc^e were eliminated by ‘ixpan 
and mutual compression of the glo 
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I-i ti CC T 43 twcnt> third da> Photograph of a 
10 li section from a late pregra nd mucous mcmbrani. 
\cr> fen mito«e» and these m the stroma the late sta^c 
of «ecrctorv actiN lt^ and beginning di t ion into a stratum 
compactum and pon io«um charactenzed thi mucous 
membrane X no 

It presents a stage intermediate bctttccn 
Grosser s (19 3) figures 119 and i-*! 

H 463 This specimen is classified as ap 
protimatelj s« and one half ^eeks of age 
The embrjo measures 160 millimeters in 
crouTi rump length The decidua is 4 8 to 
9 o millimeters thick Both histological and 
thick sections shot\ a resemblance between 
this speamen and H 9^1 descnbed above 
It unquestionablv represents a more adv anced 
stage The stratum compactum now forming 
one half of the entire thickness of the mucous 
membrane is much wader and the necks of 
the glands which traverse it correspondinglj 
more slender The epithelium of the surface 
and of the necks is low and atrophied The 
deadua lacks a well defined larmna basalis 

DISCUSSION 

The stage of repair consists in the epithe 
hzation of the wound surface hy the conjunc 



Fi 12 CC 141 tw nl\ third day \ group of gland 
(Ira An from a thick free hand ection of the «me endo 
mclnum as shown in Figure ii Note the sinuous aUeo 
latcd shape and s! nder necks opening into the utenne 
lumen X 19 

tion of epithelial sheets which migrate from 
the mouths of the glands As a result of the 
graduall> increasing mitotic activntj the 
slender simple glands of the penod of pro 
Iiferation are reconstituted 
Throughout the proliferative penod the 
glands lengthen and the lumina widen The 
rate of growth of the glands becomes more 
and more rapid as compared to the stroma 
and as a result the gland assume a sinuous 
form ^\lth the onset of secretory actmtj 
the individual gland cells increase in size 
adding still more to the gland surface 
Dunng this time the number of glands raav 
be increased b> the grow th of basal buds from 
the lamina basalis to the surface It is possible 
that some of the basal buds may represent 
the remains of glands which did not join in 
the epithelization during repair period and so 
did not reach the surface the majority take 
their origin from the bases of the glands 
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Sincp b-\sal buds nre to be observed in 
practicnlly a!l specimens of the proliferative 
stage we ire lustificd in believing that the 
number of glands is normallv increased 
during the c) cle \ comparison o! photo 
micrographs of the eleventh and twenty 
ihird dij cases (Iigs i ind 11) makes thi 
appear to bt the case Thi is honever a 
difficult matter to decide If we were to 
assume that the stroma remains stationarv 
during the ejele it would be easy to show 
that the decrca e in distance between the 
glands IS simpU a matter of their increase in 
diameter but this assumption is false because 
we know that the uterine mucous membrane 
doubles or triples in thickness dunn" the 
pregravid period is compared to the period 
of repair and thus involves a matenal m 
crease lu the stroma iJie stroma cell are 
separated b> an accumulation of oedema 



F 4 CC 7a Thi k f hand ct U m ih 

f rst d f m I t n Th muco % m mbra h ii 

t rg n nia k d p g d t n fo m 1 0 Th trom 
h 1 ed a d 5 re d \ th Wood Ih gta * 

f rl> It dp j t b V Ue d s fth crou 
t m X p 

fluid In order to prove then thdthenut^ 
ber of uterine glands jncrcavcs dunn tHe 
cycle It would be noce ar> to d termine 
the ratio between the stroma growth and in 
crease in glandular surface Ihis could 
done only by study the statistics of man) 
hundreds of normal case The alternatne 
would be to count every glandmalar csenes 
of normal uteri with similar hiitorjcsrcmovw 
early and late in the cycle 
The gradual ce sation of prohferatiY 
activity during the latter half of the cice 
leave some of the basal bud which may he 
very nuraerouv (.CC 141 I ig s) strand^ at 3 
vanabW divtanct between the lamina ha 
and (he surface U hen pronounced stvre 
tory actmtv is inaugurated in the gland 
those bud which have not reached 
face ate dilated for the only path hi 'ihif 
the secretion could reach the Iti/nea oJ 
uterus IS by way of gland tubules m 
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Fig IS CC 8j Photograph of a block of ti sue in 
alcohol from the first da> of mcnstruatioo The mucous 
membrane shows different stages of the process SCQ 
indicates an area in which sequestration is occurring The 
opposite area is hyperxmtc while the transitional area 
is hyperxmic and necrotic Lvidently it wiU neat be affected 
b> the menstrual process X 15 

lamina basalis The peripheral dilatation of 
such basal buds shows that secretion does 
not follow such a course 
The utenne glands differ from most other 
glands of the body in their periodic intense 
proliferate e acti\it> their separation from 



Fig 17 CC 93 A photomicrograph of an 8 m section 
irom the second day of menstruation Little remains be 
sides the somewhat smuous and alveolated basal portions 
ot the gland m a zone of the functional la\er overlying 
the lamina basalis X 20 



1 1" 16 CC 101 Photo raph of a thick free hand sec 
turn from the sccon 1 day of menstruation An area of 
intact mucous membrane i shown which grades off to al 
mo t complete denudation illustratm"- that necrotic 
changes do not go on at the same rate throughout the 
endometrium X 20 

each Other b> an abundant stroma their 
\tr> delicate connective tissue sheath and 
their periods of heightened secretory activity 
The combination of these factors naturally 
results in irregularities m the form of the 
glands budding from the gland walls union 
of buds from adjacent glands in the basal 
zone and branching 

In their prtgravid transmutation the 
changes which the glands undergo are purely 
fortuitous bcin,, a combination of the cir 
cumstances of torsion degree of secretorj 



gratiiio from the mouth of a gland to re surface the mucous 
membrane X 0 
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acU\it> differences in the rate of jrrovvlh 
between epithelial and stroma elements and 
pattern of the investing blood capillaries 
these factors mav v arv in their effect and as 
a result the ev entual form of the gland vanes 
Svitimetncal spiral glands such as have frr 
quentH been described from study of tbin 
sections are rather uncommon m our matenal 
In Figures ii and 13 taken from prv 
gravid mucous membranes there are 
i^estions of slender necks interposed between 
the convoluted portion of the glands and the 
surface and traversing the compact laver 
These slender necks are the forerunners of 
the elongated necls of the decidual gland 
tthich are lengthened after the implantation 
of the ovum as a re ult of the b>pertroph> 


of the decidual cells in the dev elopment of 
the stratum compactum Such a ptoce s of 
hvpcrtrophv increases the thickness of the 
compacta and so the epithelnim cf the gUnd 
adjoining the urface is tretched out and the 
diameter of the lumen iecreased 

becrttorj activitj is accelerated in the dc 

adual gland and as the outlet 1 perhaps le 
stneted ecretion accumulate to a greater 
extent than before The glands come into 
contact With one another and the ertemat ir 
rcgulatitie are more or levs smoothed ou m 
mutual pre sure The origin il foldin oi the 
wall nevertheless persist as serrations 
ing into the lumen Thu «e have the 
tooth pregnanev gland to which 0pit2 call 
attention m 1899 
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SUMMARY 

Dunng the period of prolifcrition the 
uterine ghnd is ch-iracterized b> its slender 
cjhndncal shape with a lumen less than one 
half the diameter of the gland Usuallj the 
lumen is somewhat greater basall> but even 
at this stage irregularities arc encountered 

The simple tubular glands maj end m 
slight dilatations at the base of the mucous 
membrane or thej maj di\adc at anj point in 
their course but this is uncommon except m 
the lamina basalis Rarel> we see two glands 
unite and the single trunk extend to the 
tunica musculans In the basal zone branch 
es of the second or third order ma> be found 
and the> ma> follow a course parallel to the 
muscle layer These ultimate branches are 
slender tubes sometimes of considerable 
length In this prohferatu c stage basal buds 
are observed appeanng first in the basal 
portion of the functional la>cr and projecting 
toward the surface The later the stage m 
the cycle the longer the buds usualU arc 
As growth progresses increase in width 
of the glands occurs bifurcated glands arc 
more common and undulations or symmet 
rical ah eolations appear first m the basal 
part of the functional layer and gradually 
extend throughout the glands Further 
changes are fortuitious and the final shape 
assumed by the pregravad gland is variable 
depending upon secretory activity and differ 
cnees in growth between the stroma and 
gland epithelium These glands may be cir 
cular or oval in cross section and follow a 
spiral or undulated course with occisional 
buckling of adjacent limbs upon one another 
at different angles In many mucous mem 
branes an undulated ribbon like gland pro 
dominates A few glands even in the most 
pronounced pregravid mucous membranes 
remain slender and unchanged save for a 
slight rugosity of their walls The tubules of 
the lamina basalis usually remain unchanged 
During the necrosis accompanying men 
struation the glands are more resistant to 
this necrotic process than is the stroma and 
as the necrosis progresses the glands can 
always be observed protruding above the 
level of the stroma 


In repair cpithelization occurs by migra 
tion of the epithelial cells from the mouths 
of the glands and this process is aided by 
(he tendency of the projecting glands to 
bend over upon the denuded surface Mitotic 
activity begins at once immediately causing 
changes in the mucous membrane 

I he tvpical decidual ghnd is characterized 
by two features (i) a long slender neck tra 
versing the stratum compactum and (2) an 
almost smooth exterior in the stratum spongi 
osum which has resulted from pressure and 
dilatation J he original irregularities persist 
as projections into the lumen 

Ackno\ Icciffmcnt is due Dr Ceo Ihrlclmez under 
ho c supcnision the present problem has been under 
taken for ro'»n> of the illustrations inclu led for cntici m 
m rcMsionof minuscript and for constant encouragement 
\\c arc al 0 indebted to Mi Agnes Nixon for the draw 
mgs which accompan> the text and to Miss C 'M Ucnslcy 
for aid in the prcpiration of material 
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T HL fascination of brim surgerj hcs in its 
difficulties More than m the siirgcr> of 
other parts the mere opening and closure 
of a Avound is a major procedure It in\ol\es. a 
difficult approach through exceptional!) hca\) 
and resistant structures to organs vital delicate 
and readil) traumatized It is laborious time 
consuming detailed work with constant pos 
sibihties for htemorrhage The surgical treatment 
of the lesion itself often involves less lime and 
effort than the exposure of it and the closure of 
the wound The vasculant) of the coverings and 
the «!pecial technical methods required to open 
the skull without injur> to its contents both pre 
sent their problems and their risks Tor the 
future of the patient proper closure is of the 
highest importance On the surgeon it makes 
specnl demands The slow painstaking detailed 
closure at the conclusion of a tr)ing operation 
demands a self exacting thoroughness not often 
called upon m other situations More rapid but 
less detailed methods of repair bring m their 
tram late haemorrhage herniations brain damage 
fungi and hideous harmful protrusions and scars 
Training m this branch of surger) necessitates a 
degree of gentleness and attention to detail seldom 
acquired in the surger) of less delicate structures 
Special methods are demanded for the control of 
bleeding and much experience in axoidmg it 
The elaboration of the technique of neurological 
surger) is evidence of the necessities though 
simplification of technique is alwa)S desirable 
Since the da) s of Lister the osteoplastic bone 
flap of Wagner with its wide exposure has re 
placed the measurements of cranial topography 
and the selection of a much debated io ralizin g 
point for a trephine opening Likewise craniec 
tomies have given wa) to plastic operations upon 
the skull except m the subtemporal and sub 


occipital regions In the«c areas where other 
structures tlian bone ma) give adequate protec 
tion to the brain such openings hav c their especial 
decompressive advantages The temporal and 
cervical muscles act as protective coverings and 
at the same time restrain excessive or harmful 
herniations Brain herniation through properly 
placed decompressions will cause no disabling 
s)mptoms Operative procedures tend to become 
standardized While for decompressions and 
approaches to near by structures these craniec 
tonnes have especial advantages the plastic 
operations are general!) used for the cranial 
vault 

Tor operations upon the hemispheres — the 
parietal frontoparietal and frontal osteoplastic 
flaps are used All hav e their bases m the temporal 
region W ith the thin squamous portion of the 
temporal bone m this location the) break back 
readil) The temporal muscle and fascia act as a 
hinge With the flap reflected removal of that 
portion of the bone beneath the temporal muscle 
permits leaving a decompressive opening after 
the flap has been replaced These large flaps per 
mit of wide exposure Elevation of the frontal 
and temporal lobes gives access to the structures 
of the chiasmal region The entire anterior fossa 
and the anterior portions of the middle fossa can 
be reached 

Less S)Stematic attention has been given to 
surgical approaches to those structures m front 
of the cerebellum and between it and the third 
xentncle This portion of the brain stem the 
pons tentorium and pineal region has received 
little notice The surgery of this area involves 
special considerations The principle of decom 
pression to permit expansion outside of the 
cranial cavit) is old Let within a certain part of 
the cranial cavit) impactions occur 
241 
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Dccompre>si e cnnie tomas tf thi 1o\ er por 
tioii of the occipUnl I) nc <i> not jl\i\ re 
Jicvc the prfs arc e n \ hen due t > turn rs m 
the posterior fossT 1 crsi tent blotka^e f the 
peripontme path«a\s nn\ pcisi l LnUrg 
nicnt of the po tcrar J \ bclo\ In sul c iti 
tnl cranicttom\ is often di ipfwjntinc. fjr im 
ren on 

The 6Ublenttrnl pnc ma\ fe cnlari,cl b\ 
^\ldc openui" of the tent num or b\ eclion of 
the tentorium mcludin" the in^.i ura l(.ntorli The 
approach i he t made fr m j)x)ye tbr u^b v hat 
«c hi\e termed the occipital flap The held of 
usefulne of thi operation has wilcncl in that 
it al 0 enes as a supratent rial appr tch to 
certain infratentorial tumors It permits access 


to the pm l> all tumors which spnn fr m the 
tcntornim and the ^ osttri r half f th faf t 
the em«e xci] vtal Ijlw ant all the mi lime 
structure Rea It e\p )sure f ihe u; jkt an 1 an 
Icrnr surfaces f the cerebellum i nai ar a 
which cannot be uncotcrel l\ a sul ciipiial 
operatf fi J nlirffcmcnf I the pcstert r f s a 
ptet-s adie 1 oppnrtunitv for expan i n Uf ar 1 
The brain tern i no I n er cr lei i wn int 
the foramen mapnum Expansicnup arlct n of 
large ma sc beneath the c i[ ital 1 l>es gi s no 
s\mpt ms an I the bit bag f f>erj/ nunc tlui 1 
pathx a%s ith h\ iro ephalus i r ljc\t 1 Im 
paUi n 1 the brain at the inc/ ura ften Jc 
mand unu ual method t procure relit,/ fr m 
pressure 
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PREPARATIOV OP THE FIELD OF OPERVTION 

ShaMng of the scalp is m\ariabU performed 
on the morning of operation Earlier shaving 
particular!} if not carcfullv done maj cause 
irritation or slight scratches mav form ideal 
nesting places for staphj lococci Careful shaving 
13 an important step in the mechanical cleaning of 
the scalp When combined \Mth equalK detailed 
scrubbing with soap water and alcohol the use 
of other antiseptics can be left to the whim of the 
operator Careless and rough scrubbing causing 
minute abrasions of the scalp is to be avoided 

AN ESTHETICS 

In this countrv while ether is the most favored 
anesthetic local anxsthetics are being use<l more 
and more m the surgerj of the central nervous 
s>stem In our experience ether has been liighH 
satisfactorj Long periods of anesthesia arc 
common It is our impression that when jiropcrK 
administered little difficult} can be jusllv laid 
to the ether anesthesia It is nolcworth} that 
postoperative pneumonias are more rare after it 
m neurosurgical cases than m other t}’pes of sur 
ger} as reported b> Cutler and Hunt (i) from 
the Peter Bent Brigham Hospital and b> Terr} 
(2) from Umversit} of California Hospital It 
IS our impression that children stand long periods 
of ether less well than adults Even m the 
longest operations on adults other more likcl> 
causes could alwa}s be found if the condition of 
the patient was poor Cranial operations are m 
man} wa}S well adapted to the use of local 
anesthetics Onl} the structures external to the 
skull need to anesthetized While the sound and 
feeling of the w ork on bone is unpleasant and may 
be startling when bone is fractured it is not 
painful Likewise ordinary handling and cutting 
of the dura is without sensation The brain is of 
course insensitive 

Bleeding is lessened b} the injection of a local 
anesthetic with or without adrenalin as con 
trasted with the fact that there is apt to be m 
creased congestion with ether W ound healing m 
our experience has been equall} good with both 
It IS not an uncommon experience to find that 
advocates of local anesthesia use considerable 
amounts of drugs having general efTects parti 
cularl} morphine and scopolomme This is t^rdl> 
local anesthesia and certainl} such drugs in m 
dividuals prone to respirator} difficulties from 
pressure should be used guaidedl} if at all In 
our own experience ^ to i per cent novocaine 
w ith 3 drops of i 1000 adrenalin to the ounce has 
been used for infiltrating the scalp and for the 
deeper injections between pericranium ^ea 
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and scalp Lessened tendcnc} to scalp bleeding 
occurs but another important factor in lessening 
bleeding is the use of a position m which the head 
IS higher than the bod} though not necessarilj a 
sitting position In the event of respirator} 
difficulties it is desirable to be able to lower the 
patient s head 

As to the choice of anxslhelic m an individual 
case Wffiile judgment changes from time to time 
U IS our custom to consider local anaesthesia 
preferable in stuporous patients especiall} in 
those with respirator} difficulties or \er} high 
degrees of pressure and in others who may^ 
themselves prefer it Likewise it is favored in 
patients witJi marked cardiorenal disease or pul 
monar} infections The mere fact that an opera 
tion can be earned through with little or no pam 
under a local anxsthetic is not to our mind a 
sufficient reason for invanabl} insisting upon it 
If m such a case the patient is sweating or tx 
hausted and worn out at its conclusion one can 
hardl} feel it is altogether satisfactor} It re 
quires a considerable degree of equanimit} and 
fortitude for a patient unfamiliar with his sur 
roundings to submit to a brain operation under 
local ancesthesia In special instances a light gen 
eral anaistfaelic has been used for the latter por 
tions of long operations For the use of ether 
the witraphar} ngeal method has met all require 
ments 
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Tlli- ( EM.R\LTtClIMyUE OF OSTEOPL \STIC FL VPS 

Selection of the site oi inci ion taking into 
account the area to be explored and lea\^ng an 
adequate pedicle for the flap circulation and 
marking of the site should precede a firm draping 
of the field Cross hatching of the line of propo c<l 
incision will facilitate proper matching of the 
margins upon closure Digital pressure of assist 
ants on each side of the incision is used to control 
I Iceding and retract the margins of the wound 
while straight tine pointed hxmosiats are applied 
to the fibrous under laver of the calp at fre 
quentmtervals usuallv about I ^ centimeters As 
these clamps arc laid back the vessels of the 
scalp though the> ma> not be included in the 
bite of the clamp are compressed The scalp of 
the flap Itself may be ontrolled m the ame way 
or Its base mav be constricted by means of a 
special clamp 

For primary bone openings a broad perforator 
the point of which will pass through to the dura 
-vJjile the broad poition i still en aged is sale 

If the operator is careful to test bone thickness 
by percussion he will avoid possible accidents 
when dealing with the paper ihiti areas oc asional 
ly met In placing the perforator openings it mII 
be found tliat it is desirable to have the base of 
the bone flap near its hing narrower than the 
free margin If the two perforator openin snear 
est the base are placed to keep this in mind the 
flap when replaced will be in position more satis 
factorily live perforator openings in all are 
usuallv sufticient The perforator opcnin s may 
be enlarged \ ith a burr of the same size Victor 
driven instruments are preferred b\ some but 
add greatly to the armentarium and to steriliza 
tion none to the safety and save but little time 
\\ ith properly sharpened instruments the effort 
of makinc. the openings is slioht Larger burrs are 
required to bevel the openings properK when the 
bone IS unusually thick Is arrow long curved 


periosteal separatorsare used to eparate the dura 
from the bone prior to passage of guides for 
( igli saws \\ ith them the dura should be freed 
f r the entire distance between opening Two 
thin ribbon guides of spring steel with blunt 
points mav be passed between adjacent openm s 
To a hook on one of these next the bone the 
Oigli sa V IS attached and drawn through The 
second guide lies against the dura and protects 
It from the saw With the Cigb saw the bone i 
cut from within out and beveled outward It is 
well not to incise the galea and j cncranium 
deliberatclv prior to this stage as if done it will 
be found that venous oozing from bone will 
occur and there is also a greater tendency for the 
«oft tissues to strip from the bone of ihc flap 
It IS desirable to u e fairly fine rather than coar c 
aws for though the Utter cut faster thev permit 
the flap to settle unduU when It 1 replaced The 
base of the flip mnv be fnetured back but when 
the Iwnc is heav v as m the occipital flap it mav 
require special cutting with saw or bine cutting 
forceps Bleeding from the bone is controlled by 
the use of bone wax 

Reflection of the bone flap may reveal bicedm 
bone margins or bleeding from dural vessels 
lemporarv control of the latter bv small vet 
cotton sponges and pressure will usuallv jiermit 
of the opening of the dura when they can be 
more safely conirolle 1 b\ suture or the use f wire 
clips Prior to the opening, of the dura the reduc 
lion of intracranial pressure is often note sarv to 
prevent sudden herniation and bnin contusii n 
This IS readiK accompli hed in the pre ence of a 
hydrocephalus bv ventricular puncture 1 ven in 
us absence some fluid may be obtained bv ven 
tricular puncture or hv7>erionJc intravenous solu 
tions of glucose or lingers solution mav be 
u ed Occasionally puncture of the opj esue 
ventricle through a separate opening is necessary 
In our experience the dura i best opened by a 
flap incision with the ba e of the flap to ard the 
longitudinal sinus Thi permits of lasi r cl sure 
in the face of considerable pre sure I be site and 
character of the lesion with which t art deal n 
often make some other arrangement of the flap 
advisable 

lor the ontrol of cortical vessels al out a 
tumor tics with fine silk and silver cbf s are used 
Hamostats cannot be used and tic are f as ed 
beneath the vessel with a blunt p irtcl fine 
curved needle During intracranial work ari 
e peaally in surgerv of the brain itself irn aiiJn 
with Linger solution at 40 degrees C hrgcK 
replaces spon ing and serves to keep expo^d 
surfaces from drviiio Moist cotton i a! 0 used 
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for small pressure packs No gauze or other rough 
contact IS permitted Suction apparatus to with 
draw fluid from ca\ities and largely to replace 
sponging ma> be used \vilh satisfaction Small 
dural \ essels ma> be controlled m the same man 
ntr or plastered with bits of muscle \\hen tjing 
or clipping IS not feasible For closure we believe 
that except over the area of a purposeful decom 
pression the dura should be closed Areas of 
dural defect in the absence of cause for pressure 
ma> however be permitted in certain instances 
In the presence of pressure dural defects or dunl 
and bone defects should not be left over the cere 
bralhemisphcresexcept perhaps inafew instances 
of inoperable tumor already causing complete 
loss of function of that part of the bram 

For dural closure as for closure of the deep 
scalp and skm trials of man> materials and 
many tipesof sutures have caused a return to the 
fine silk suture Clo el> spaced sutures in the 
deep laj cr of the scalp best control bleeding Ties 
of scalp vessels are rarcl> neccssar> and when 
u-sed a suture is whipped about the vessel and 
then tied 

THE OCCrriTAL FLVP 

The following procedure was first use<l in 19 i 
to gam access to an acoustic neuroma which had 
been found at an earlier suboccipital operation to 
he too high m the angle for a satisfactor> approach 
bj that route Since that time this operation has 
been used with increasing satisfaction for a wide 
variety of lesions 

The occipital flap provides a supnlentonal 
approach to infratentorial lesions With tumors 
and with impactions in the posterior fossa it 
offers a method of intracranial decompression 

The occipital flap is placed with the hinge 
just above the mastoid and the posterior part of 
the temporal fossa The anterior margin of the 
flap extends from the posterior part of tern 
poral fossa upward to the region of the long! 
tudinal sinus and usuall> in front of the parietal 
eminence The posterior margin is parallel to 
and immediately above the lateral sinus The 
mesial margin of the flap is parallel to the longi 
tudmal smus and clo'se to it The patient is 
placed in the face down cerebellar position 
the flap fashioned in the usual manner except 
that the hinge of the flap should be sawed as are 
the other margins The thickness of the bone at 
the hinge is great enough to make the fracturing 
of It d&cult and uncertain With the dura ex 
posed ventricular puncture is performed and the 
ventricles well emptied Nearly all of the lesions 
for which this operation is performed are asso 
ciated with an mternal hydrocephalus The 
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emptying of the ventricle permits of easy ele 
vation of the occipital lobe and wide exposure 
(Tig 2) 

Ihe dura is opened usually with the hinge 
anteriorly A varying number of veins will 
be found communicating with the lateral sinus 
from the margin of the occipital lobe These are 
clipped or tied and divided From the dura over 
the petrous bone m the region of the internal 
ear two or three veins from the temporal Jobe 
may likewise need ligating The occipital lobe 
if the ventricles are well emptied is then ele 
vated with a broad flat spatuU or broad lighted 
retractor The lifting of the occipital lobe upward 
exposes the tentorium the attachment to the 
margin of the petrous bone the floor of the middle 
fossa and far forward to the posterior clmoids 
Retraction of the lobe laterally from the falx ex 
poses all the posterior portion of the falx the 
entire half of the tentorium and up to the corpus 
callosum the pineal region and the mcisura 
tentoni The sinus rectus lateral and longi 
tudmal sinuses are of course all visible No 
other flaps m ordinary use give as wide a range 
of exposure as does the occipital flap 
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Tor approach to the mfratcntonal lesions if 
pressure m the posterior fossa is high c\cn after 
the reduction of supraicntonal pressure by the 
ventricular puncture a lumbar puncture may be 
performed 

Incision is made m the tentorium Occasionally 
irregular venous sinuses may be seen in the ten 
tonum but can be controlled The inci ion in the 
tentorium is widened in all directions up to the 
petrous bone anteriorlv to the smus rectus mesial 
iy anil to the lateral sinus An occasional vein 
bridges between tentorium and cerebellum and 
requires clippm'^ With Ihi opening the upper 
surface of the cerebellar lobe is exposed over a 
wide area (h)" Kelraction of it backward and 
latcnllv give an exposure of the an le and the 
pons The sev enthand eighth nervesare seen below 
and the hfth root toward the midlme Beneath 
the apex of the tent ma\ be een the opposite 
cerebellar lobe 

In the u c of thi method less dislocation of the 
cerebellar hemi pheres and brain stem i required 
to secure a hi h approach to the angle The pons 
mav be seen and dis ection conducted away from 
it rather than toward it as i the ca*^ from a 
crossbow incision 


With mvadin" tumors the large tentorial 
opening which is not closed permits an mtra 
cranial decompression of the posterior fossa with 
relief of the impaction 0 often een Followm a 
suboccipital operation for an irremovable tumor 
the internal hy drwephalus and increased pres- 
sure may persist due to unrelieved block In 
such instances the tumor together w ith the other 
structures of the posterior fossa so fill the space 
that an impaction persists Blocka e of the 
fluid channels about the inci ura tentorii — the 
peripontine pathway and the midsagittal cere 
bellar channel or the posterior part of the mtra 
ventricular sy stem persists W ide opening of the 
tentorium permits upward exparision of tumors 
which othcrwi e press the cerebellum downward 
and enlarges the subtentorial space Protrusion or 
extension upward beneath the occipital fobc is 
accompanied by no s> mptoms and great expansion 
IS permitted W ith great dislocation of structures 
in the posterior fossa the incisura tcntorii mav be 
cut 

This has resulted m the relief of obstructive 
hydrocephalus when suboccipital decompressions 
have failed At the conclusion of the operation 
the dura of the tentorium is lift widely open 
The <lura over the vault is completely closed and 
the flap replaced 

UODinCATIOVS OP UPTIIOD 

In individuals who have prevnously been sub 
jecicd to a suboccipital operation the occipital 
nap may be modified If there has been a sub 
occipital crossbow incision one lateral half of the 
incision may be u ed to form the posterior margin 
of tfieoccipital flap(Fi" 4) In such instances the 
scalp has been dissected downward sufiiciently to 
expose the line of previous incision in the neck 
muscles yust below the superior curved line The 
musetes have been cut again along the line of 
previous incision The occipital flap has Ixien then 
formed to include all the bone down to the d 
compressed area This involves removal of the 
bone overlying the lateral sinus but thi has 
proved to be surpri mgly free from difficulty The 
bone cuts are made m such a way that the flaj 
cannot slide downward due to pull of the neck 
muscles after do urc In certain instances to 
secure even greater freedom of expiwure tJ e 
lateral sinus mav be tied and divided The 
cut may be carried on to the inci ura and the 
entire tentorium reflected Inasmuch as the 
suboccipital operation has been previously per 
formed the cerebellum is already decompres'cd 
and an be retracted posteriorly and downv art! 
much more readily 
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ilODinCATIONS or btmOCClPITAL 
PROCEDITRES 

The crossbow incision of Cushing ma> ^Mth 
certain lesions and depending upon the buUd of 
the individual patient be modified to advantage 
In the midlme tumors of children m intra 
cerebellar tumors and especiallj in those adults 
with long necks a midbne incision has been u*=«d 
In the presence of intracranial pressure the bleed 
mg IS lessened during the operative performance 
bv an earlv reduction of pressure \\ ith an in 
temal hvdrocephalus earlv vtntncular puncture 
through a separate small opening over the pos 
tenor bom of one lateral ventncle is helpful 
This should be performed at the beginmng of the 
operation Pressure is at once reduced bleeding 
les‘=€ned and the presence of an internal hjdro- 
cephalu* confirmed — the absence of which would 
indicate a probable diagnostic error and unneces 
sary suboccipital operation Certain technical 
points should be observed to obtam the best 
exposure The midhne incision should extend 
from about 4 centimeters above the external 
occipital protuberance downward to the fifth 
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cervical spine or lower and is carried through the 
scalp down to the deep fascia (Fig 5) Wide 
dissection of this Ia>cr from the deep fascia is 
important and the separation is carried well 
lateralvvard The midline between the cervical 
muscles is split retracted and subperiosteal 
separation of muscles from the occipital bone is 
made This is facilitated bj the use of double 
angled elevating retractors The subperiosteal 
separation is earned from the muscle attachment 
at the superior curved line above to the mastoids 
laterally and temporar> gauze packs introduced 
After a similar ««paration on the opposite side 
the area of exposure is increased b^ cutting the 
deep fascia and muscular attachments to the 
right and left of the torcula for a distance of 
about 3 to 4 centimeters A fnnge of deep fascia 
and muscle is left for subsequent suture (Fig 6) 
Conlrarj to the crossbow incision in which the 
occipital arter> and great occipital nerves are 
divided these structures can be spared The nick 
mg of the firm ligamentous attachments to the 
foramen magnum and the atlas and the use of 
spring th>Toid retractors give a wide exposure 
and permit the same bone removal dural opening 
and opportunitj for decompression and the 
necessaiy intracranial work as the wider cross 
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bow incision (Fi" 7) Closure of course is much 
simplified 

THE \ppro\cii to tumors of the cerebeiio 

POVTILE WOLF BY THE SUBOCCrpiTAE ROUTE 

With an"le tumors if approached from below 
a combination of the above midline incision with 
a single half of the crossbow incision shortens 
the procedure considerably without sacrificing 
the advantages of the full crossbow (Fig 8) 
The side opposite the lesion can be fullv decom 
pressed without wade incision of scalp and muscles 
On the side of the lesion the curv ed incision should 
be carried out to the mastoid and down to or just 
below Its tip To obtain the full advantages of 
exposure the scalp must be frcelv dissected well 
bauL from the deep fascia before cutting the 
muscular attachments at the curved line The 
bone removal must extend fully to the lateral 
sinus above and laterally to and often into the 
mastoid cells The bone removal below is carried 
well beneath the reflected muscles which are 
thoroughly retracted 

In the crossbow operation of Cushing im 
proper handling during and after operation may 
give rise to two difliculties Impairment of cir 
cuhtion of the angles of the flaps is caused first 
by too free use of htemostats m this region 
throughout the operation and second by deep 
sutures of the scalp which include and constrict 
too much tissue and skm sutures which bear the 
same criticism During the closure for a distance 
of 2 centimeters from the angles fine skm sutures 
which take very small bites of the skm only 
without subcutaneous tissue are sufficient to ob 


tain accurate approximation The full crossbou 
incision divides the entire occipital nerve suppK 
leaving the most prominent portion of the 
occiput amcsthetic The risk of decubitus if the 
weight of the head is allowed to rest indefinitely 
on this area is obvious particularly since ils 
blood supply is somewhat lessened by the same 
inci ton The proper tilling up of the suboccipital 
fioi/on with an aderjuale amount of dressm s iviW 
remove the possibility of too localized pres ure 
and the unnecessary decubitus 

As m the surgery of other regions a satisfaclon 
exposure of the lesion 1 essential For manv of 
the lesions m the posterior fossa the cros bon 
incision of Cushing or some of the simplitications 
of It are satisfactory For the approach to lesions 
high m the an le it leaves much to be desired 
The methods here pre ented have been found 
helpful Bv means of the occipital flap a trans 
tentorial approach can be made It affords access 
to the upper and anterior surfaces of the cere 
bellum to the fifth nerve and other nerves of the 
angle This is an ideal approach for lesions of the 
tentorium the posterior naif of the falx cciebn 
the occipital lobe the pon and pineal region 
Section of the tentorium and mcisura icntorii 
affords a method of intracranial decompression 
By means of it hydro ephalus from impaction in 
the posterior fos a has been relieved when other 
measures have failed 
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FROM THE SURGICAL SER\ ICE OE RUDOIE HOSPITAL OF VIE\^ I 

THE THOR/\COPLASriC ERCATMENT OF PULAIONAR\ TUBERCULOSIS 

m PROIESSOR WOLrCVNT DINK Mrw\ \usTRr\ 

I) t r th I t s g IS K I If H p ui 


T he opcnti\c treatment of pulmonarj tuber 
culosis not onl> is of ads antage to the inch 
\Klual but possesses great hjgienic impor 
tance for societ> because in the great niajont> of 
cases It IS possible to free the sputum of the 
patient from bacilli and this eradicates one more 
source of infection in the patient s ensironmcnt 
The surgical treatment of pulmonar\ tuberculosis 
IS therefore of no little importance and deserves 
to become better known 
If the outcome of operation is to be good the 
indication for operation must be right This how 
ever is a problem as diflicult to solve as it is im 
portant In principle onl> unilateral cases are 
suitable for surgical treatment if internal measures 
have proved fruitless or the financial status of the 
patient makes protracted conservative treatment 
impossible Old stationar> individual focim the 
health) lung form no absolute contra indication 
but one must make sure that such foci have no 
tendenc) to progression In addition the diseased 
lung must disclose a tendenc) to shrinkage {purcl> 
or predominantly productive or proliferative type 
of tuberculosis) Essentiall) etudativc forms 
which lead to rapid progression of the disease and 
cachexia are much less suitable for surgical treat 
ment since the chances for cure or considerable 
improvement are small and the mortalitj is great 
The one other requirement for operation is the 
presence of pleural adhesions since the presence 
of a normal pleural cavity demands the trial of an 
artificial pneumothorax It is important to try- 
such a pneumothorax before deciding upon opera 
tion 1 have repeatedly observed that pneumo 
thorax is still possible m cases m which the pleural 
cavity IS apparently entirely destroyed Only in 
exceptional cases should primary thoracoplasty 
be tried with the presence of a free pleural cavity 
Aside from an extensive affection of the other 
lung absolute contra indications to thoracoplaslic 
treatment are high fev er rapid progression of the 
case lobar tuberculous pneumonia decompen 
sated cardial affection tuberculosis of the intes 
tines and kidneys and multiple foci of the bones 
Partial thoracoplasty is indicated in cases of 
incomplete pneumothorax or as a complement to 
the non collapsed part of the lung m the presence 
of a lung plug 


Of the various methods of operation in usu I 
wish to discuss onlv that of thoracoplasty 

TLCIIMQUr 

Prcparalion of the patient Every protracted 
case of pulmonary tuberculosis damages the heart 
because of toxic action and the result is to be 
observed in lachycardiaand an easily compressible 
pulse Since thoracoplasty calls for reliable heart 
action because of the reduced pulmonary circu 
lation on the side operated upon it is necessary to 
carry out a preliminary treatment if the heart is 
not m satisfactory condition This is done by the 
administration of digitalis or cardiazol as well as 
by keeping the patient in bed It is especially 
important to cleanse the affected pulmonary focus 
as well as possible by means of expectorants so 
that postoperative stasis of secretions and the 
danger of aspiration may be avioded The intcs 
tine should also be cleansed m order to save the 
patient the strain of exhausting enemata following 
the operation A half hour before operation the 
patient receives© 01 too 02 gram of morphine and 
milligram of atropine hypodermically 

The position of the patient on the operating 
tabic IS of especial importance Inasmuch as the 
operation is if possible to be done under local 
anesthesia the patient should be placed as com 
fortably as possible The back of the table is 
raised upright and a round pillow is placed in 
the lumbar region of the patient In this way the 
spinal column of the patient is bent toward the 
healthy side the affected side is maximally 
curved the intercostal spaces broadened and the 
operation thus considerably simplified A pillow 
IS also placed under the head of the patient after 
It has been bent forw atd The arnv of the healthy 
side should not be placed on the pillow under the 
head but is held down since otherwise quite un 
pleasant paresthesia occurs (Fig i) An assistant 
extends the arm of the affected side maximally 
toward the front and downward in order to draw 
the scapula away from the ribs A pillow fastened 
close to the patient s pelvis on the table prevents 
the patient from slipping down The patients 
feet hang over the edge of the table, but they must 
be well supported by a chair The assistant who 
pulls on the arm of the affected side simultane 
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ousl\ prc cs one list int j that axilta in order to 
pre\ent (he patient from falling over forward 
\iuc lliiuii \ th raophstic operation can al 
mo t ah a\s bt June under local anae5the:>ia and 
nfv if til puicnl IS vcr\ rcstic sand nervous i 
It nece s ir\ t make u e i f a short and superficial 
tthtr narc ism 1 1 in i ler that a general anTSthe 
5ia IS detriment il and I have never vet had to 
make ii c of one in these ea cs The method of 
ch( lee IS c n fucti n anxsthesia of the intercostal 
nerves \ftcr the held of operation has been 
di infcete 1 lo cubic centimeters of a per cent 
s lull n of nov scam or of a 4 per cent solution of 
tut It line are injected at the lower edge of the rib 
inquest/ n about three finders breadths lateral to 
the me Iial line f the spinal processes This mice 
lion IS made on everv nb to be resected in addi 
lion t a w huh the line af inci ion is mfillrated in all 
^lavcrs intra utaneuus subcutaneous anlintra 
mus ulir 

If the patient 1 lean intercostal an esthcsia bv 
this metho 1 1 rather eas> If the patient is \er> 
muscular or fat it is often impossible to palpite 
the pt int of injecii >n on each nb and this is often 
impossible as far as the more pr vimal ribs are 
concernt I as ihev are covered with tliick la>crsof 
muscle In such patients it i» advisable to use 
s jme other method One tirst anesthetizes (he 
line af incision laverfor laser with thcan'csthctic 
Then each nb is pvpased and the aoisthetic ap 
plied Jirectlv One shmld not inject more than a 
tital of ijo ubic centimeters of the anesthetic 
In 10 20 minutes the anaisthesia complete 

Should pain ictur during the re^ectlOn itisneccs 
sarv t > appH a few more cubic centimeters of the 
anTsthctic b\ injection on the upper and lower 
edges )f the nl in order to free the patient from 
pain Supcrticiilgcncral narcosiswasneccssarv m 
onU the most evccptional cases 

fiicisi II YIthough the operation at one sitting 
lb to be preftrre I to the thoracoplastj lone in two 
r mere sitiin the operation 1 ncverthelc s 
cllom pibSibk at nt itim<' since it is too great 
an or leal for an rgantsm lamagc 1 lo such an 
extent Opcrati in at one silting will ther fore be 
an exception t ie came i out onfj in a verv 
strong afcbnlepaluntwho e heart isinabsolutelv 
good con Iition in i in ihom the tuberculo i has 
I ecn of the purcK pr lu live form with a tend 
cnev to shrinkage 

Ocncralb t/u pcration is carried out m t» o 
Stages In the tir t ta<’e the eleventh to the sixth 
nb are re e tc I m the ci nd slaf'c the fifth to 
the first I e«e ti n sh ul 1 begin ever the upper 
nb onK in the event f a tuberculou empvema 
which compre the lover Jobe of the lung 


Figure I demonstrates the inci ions for each sta e 
The liwer plastic is begun with an incision at a 
level with the sivth nb about fin ers breadths 
lateral to the metlial line of the spinal proccs'^is 
the mcisnn drops perpendtcularlv to the eleventh 
nb an i then about a hands breadth literallj 
alon„ llie elev enlh nb I or the upper jilastic the 
incision be ms at about ? or 4 fin ers breadth 
under the shoulder extends first between the 
meduf f inal line and the medial scapular margin 
lownv ard as far as the scapular angle and then 
latcrallv until just under the latter Theinciion 
should not reach the apev of the shoulder becaii e 
ihib would cut muscle tissue unnectssanh and in 
addition provoke muscular atrophv bv scverin 
the branches of th transverse scapular arterv 
This result is not onK disfiguring but al 0 inhibits 
the function of the arm Yn arch like incision 
around the scapula easilv permits the latter to be 
lifted 4 «av from (he thorax thus offering a 
brjadcr apprtach to the ribs just under it 

1 he incision should penetrate the skin the sub 
cutanccus tissues and al 0 all the mu clcs as far 
as the ribs in the same direction The soft flap 
thus formed is pulled awav lateral!) as far a 
po stble from the bones of the thorax Thi is of 
e pecial importance tn the scapular rc ion The 
Ion muscles cf the back are separated frtm the 
Imnesand lira vn toward the spine thus exposin 
(hot portions of the nbs between the costal 
angles and the lateral spinal processe U 1 
usuallv pos ible to secure nxmostasi in thi part 
bv suitable compression It is ver) ifnjvortant to 
treat these long muscles with consi leration since 
thev arc the foundation of the upright posture of 
the spmal column mdanv considenblcdamaj^eof 
(hem will enhance the tendenev to coho is fol 
lowm thoracoplasiic Nov th rib are free fir 
resection The periosteum in the middle of the 
ribs I first split and then v ith the ra p pushed 
awav tovard both edges In order to exp< c the 
anterior surface of the ribs the edges mu t be 
absolutclj free frim perasleum Thisi best m 
sure 1 bj using the ra p from me ban Imt lutward 
on the upper edge and from the si Ic t< \ ar 1 the 
inside on (he lower edge (i e a ainst iht direction 
of the ibers of the inlertosial muscle^ Ii 2) 
Ys soon as the po tenor surface of the nb has been 
expo cd the detachment of the ferio teum from 
the anterior surface is carried out b> means of a 
curved rasp (Fig j) 

The clT ct of the operation 1 con ideral h mi 
prove! if the nbs are cxlcnsivelv re cclc I rhe 
greater the destruction V ithmthelun thegreater 
must le the extent of the re'cclion an 1 the c< I 
lap e effect The length of the pieces resecti I 
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determines the degree of colhpse In gcncri? lo 
to centimeters are resected from the lower nbs 
10 to 12 centimeters from the middle ones and 
4 to 10 centimeters from the upper ones In prm 
ciple the resection should approach the spina! 
column as closel) as possible and it is of particular 
importance to pa> close attention to just this 
point during resection as one is otherwi*^ sur 
prised at the length of the stumps remaining 
If the stumps are too long the collapse effect is 
usuall> too small and it is sometimes nccessar\ 
to reduce the length of the stumps as far as the 
lateral processes of the spine b\ means of bone 
forceps 

The resection of the 5 upper ribs demands 
individual attention ( econd stage) Under nor 
mal circumstances with the scapula in position 
these nbs are covered b) the scapula >*ow the 
uccessful collapse of the proaimal nbs is of great 
importance becau<e the upper lobe is usuallj most 
cleepl> aflected and it is therefore verv necessarj 
that precisel> these nbs be extensiveU resected 
In order to make this possible the scapula must 
be retracted energeticallj bj an assistant b> 
means of retractors (Fig 3) this being possible 



Fi" j The u e of the ra p f om the si le friKht) toward 
the pine on the lower edsc and f om the spine to the side 
(icftj for the upper cd e to free the nb of periosteum 

because of the arch incision mentioned above In 
this wav it IS possible to rc«cct pieces as long as 10 
to i2 centimeters even m the upper nbs The 
decisions as lo whether larger or smaller pieces 
should be resected depends upon the extent and 
advance of the pulmonarv destruction 
The most difiicult part of thoracoplastj is the 
resection of the first nb The resection of this nb 
is absolutcl> nccessarv m cverj case The ap 
proach is made suitabl) free b> firm upward 
retraction of the soft parts (Fig 3) Itisalwajs 
ncccssarv to take ever) precaution that the nb 
considered as the first is reall> the first otherwise 
It IS quite possible that the nb can be overlooked 
This nb can be recognized b> the fact that the 
surfaces are honzontallv placed facing up and 
dow n instead of forw ard and backw ard Since the 
first nb IS considerablj shorter than the others, it 
is sufficient for our purposes if we resect onl> 3 to 4 
centimeters from it As it is particularl> difficult 
to resect part of this first nb 'special instruments 
are necessary the best of these being the rasp and 
nb scissors recommended bj Sauerbruch 
Just above the first nb the brachial plexus and 
the subclavnan arter> and vein pass b> In the 
event that resection is not executed with caution 
these structures can be damaged with the rasp is 
well IS with the nb shears Reports of such cases 
have been published Theinjurj to thesubclavian 
vein maj lead either to fatal hamorrhage or to air 
embolus and must therefore be avoided under all 
circumstances But there are also secondarj 
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injuries to these structures such is th ise due to the 
presence of slnrp e lj,es or ends to the rib stumps 
It IS therefore necessar\ to smooth these as vtcU 
IS possible ))\ meins of the rib forceps 

Oter the opcniion ha'i been completed (fust 
and second stages) there follows exact and careful 
treatment of the wound \11 the loose and bruisctl 
pieces of muscle t htch are damaged m their 
nutrition arc excise! the large wound ca\il> 
should be douched with sterile salt solution m 
order that anj possible bone particles ma> be 
washed awaj Then the suture is carcfullj exe 
culcd lor this purpo c the shoulder is pushed 
backward and the edge of the wound broUe,ht 
closer together The muscle suture is done care 
fulh with the catgut button l>7)e (i row in the 
tirst stage m the lower portion of the thorax and 
row s m the second stage m the upper portion of 
the thorax) I usualH put a rubber drain into the 
large wound ca\ itx after the first stage or in one 
stage operations and leax e it m for 24 hours under 
the mu culalurc (Fi 4) hollowing the ccond 
sta"c the \ oundca\it\ isusuallj smallerandneed 
not therefore be drained Finallj the skin inci 
Sion 1 suture I b\ means of loo cK arranged 
silk button sutures 


As a rule patients tolerate the operation rather 
well It IS absoluteU necessary howexer that a 
phxsician obserxe the pulse and the breathm 
during the entire course of the operation It 1 
also almost alwa>s nccessarx to administer a 
cardiac stimulant in the form of camphor or 
caffeindunn" the operation I al oprefertohaxc 
the patients drink some hot black coffee or some 
ct^nac during an operation which 1 executed 
under local anesthesia Cj anosis is not infrequent 
durin the operation for the patients he on the 
hcalth> lung which is thus inhibited in its breath 
in excursions This isof noparticularimportancc 
as long as the breathing is regular but as soon as 
mirk^ dvspnma appears the operation shoul 1 be 
immcdiateK interrupted and improx ement of the 
patient attempted bj means of supine position 
ox\gen breathm" and application of stimulants 
It IS sometimes ad\ isable to do the operation in 3 
sta es m case of ver\ weak patients 

Sometimes a tach>cardia occurs after the pa 
lient has already been placed on the operating 
table and ihi maj reach 150 beats to the minute 
In such cases it 15 best to wait until the pul e has 
settled or to gi\c stimulants (carchazol camphor 
h ipuntum) in the majorit> of cases it is pos 
sible to continue as the pulse w ill drop m rate and 
the patient become quieter The tachycardia ma\ 
bo due partly to psychic excitement but if the 
mcrea ed rate persists despite all measures the 
operation should not be earned out In one of my 
patients we were able to operate successful!) only 
after 3 attempts of this kind 
Dressing 1 ah\a\sayoid an> possible compres 
Sion of the wound in dtes mg since ihi annoys 
thcpaticntsgreail) and disturbs breathing The 
dressing should be yery loose and I always 
bandageoyer an assistant sfist placed against the 
lonerpartof thesternumdurm theproccss 7 hi 
preyents too light a banda c Supine po ition of 
the patient is sufTicient secuntj for the compres 
Sion of the wound This is al o the rea on i hj I 
ay Old the non support position of the back I he 
back should he on a support and if the bandage i 
stuck with mastisol or the like it x ill not be 
displaced despite its loo eness I do not use the 
compre sion pillows recommended by Sauerbruch 
which are attached to the thorax bj means of 
rubber bands nor hay c I felt the need to use them 

AFTER TREITMEXT 

Almo t upright supine position of the patient 
position of the arm of the side operated upon on 
a pillow all incrca e the comfort of the patient 
after operation It is sometimes nece sary to 
apply oxygen for breathing It is e pecially 
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important to use plent> of morphine or pantopon 
during the first week following operation The 
patients then cough more easil} The sputum is 
usuall> reduced during the first 2 dajs following 
operation then it becomes e\ en more copious than 
before operation but is soon reduced again m 
quantitj The nurses should be instructed to 
support the mo\ able side of the thorax e\ ery lime 
the patient coughs and after a few dajs the pa 
tient can do this himself It is important that the 
patients cough energeticall) and completel) 
otherwise aspiration into the health) lung is eas) 
and this complication is alnavs \er) serious In 
addition to morphine and pantopon cardiac stim 
ulants must be administered plentifull) during the 
first few dajs following operation I consider 
the use of antip>T:etics of no great necessitj c\en if 
the temperature rises considerabl) the first few 
da>s after operation as is often the case After 
a few da\s the temperature of itself usuall> 
drops to normal 

The interval between the first and the second 
stage IS 2 weeks if healing and general condition 
are good In the e\ ent that healing of the wound 
IS disturbed or the general condition too weak the 
interv al must be suitabl) longer The earlier the 
second stage is executed the better and more 
complete is the collapse After the wound of the 
second operation has healed completel) and the 
patient has regained sufficient strength he must 
be transferred to a suitable sanatorium for a 
period of from 4 to 6 months 

COMPLICATIONS 

It is possible that during the process of ex 
Iracting a nb one ma> injure the pleura if the 
pleural cavitj is not completel) obliterated The 
result IS a pneumothorax which if it is sacculated 
IS of no importance Threatening conditions occur 
onl> if the pleura is completel) free and the injury 
leads to mediastinal displacement due to total 
pneumothorax In such cases super atmospheric 
breathing must be applied and the pleural wound 
sutured air tight immediatel) If onl> a partial 
pneumothorax occurs the operation can be con 
tmued In case of total pneumothorax due to 
injur> of the pleura the operation is interrupted 
and the pneumothorax left alone These possible 
accidents show how important it is to tr> an 
artificial pneumothorax before operating 

Another complication is the disturbances m 
wound healing which occur more frequently if the 
soft parts ha\ e become thickened bj Ij mph stasis 
before operation Sorgo in Vienna emphasized 
the dangers of this complication In such cases the 
pleura also discloses a jellied appearance Wound 



healing can lake a disturbed course also in case of 
purulent pleural effusions and the protracted 
course can finall) bcpro\okedb> infection during 
operation a circumstance which is not at all im 
possib’e considering the size of the wound cavitj 

Complications ma> also arise in the heart and 
m the other lung during the postoperatiye course 
The latter are espeualK serious These comph 
cations are either the exacerbation of latent foci or 
the result of aspirations of sputum containing 
bacilli in the course of incomplete expectoration 
and coughing The pneumonia which ma> occur 
at the end of the first or the begmmng of the 
second yveek after operation is usuall) fatal 

RESULTS 

The effect of thoracoplastic operations depends 
upon the proliferating component of the process 
In the essentiall) proliferating (productive) tj’pes 
the immediate mortahtj after thoracoplasty was 
3 to 4 per cent earl> and tard> fatalities together 
made up about 10 per cent Permanent cure and 
considerable improvement with freedom from ba 
alh was 70 to 75 per cent The sputum is free from 
bacilli a few weeks after operation in some cases 
The more the exudative component present the 
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^^or e are results In these forms the immediate 
mortalit) IS 5 percent theearh and tardj fatal 
iljes together o\er 50 per cent The chances for 
improvement are not more than 5 to 30 per 
cent and m pati nts over 50 jears are even Uss 
In the event that the operative result is not 
satisfactorj and the prtccss is still unilateral the 
effect can be improved bv re operation Phismaj 
consist m renew ej rts ction parav ertebralK of the 
upper ribs or anterior parasternal operation If 
the cavitv is near the anterior wall the resection 


of the anterior nb portions (i to 4 or 3) lead to 
better results Secondarj pneumolvsis and plu 
gin^, with paraffin can becarried out but the eare 
usualtv difficult because of induration Ihrcni 
cotomv IS also possible This operation I rarcb 
perform before a plastic operation and then 
onivasatc topcration Otherwise I re erve it for 
repeated pulmonarv hamorrlngts Fveninvcrv 
obstinate cases I have repeatedlv been able to 
secure cure or ireedom from bacilli b\ means of 
one or more operations 
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BLASTOAIYCOSIS OF THL CESOPHAGUS* 
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B LASTOMYCOSIS of the skm with gen 
eralized dissemination of the disease is no 
longer considered rare Man> such cases 
have been reported b\ Montgomerj andOrmsbj 
Stober and Uade and Bel the last observers 
having reviewed the postmortem data in 47 
cases 

It IS of interest that the oesophagus was in 
volvtd once onl> in this series of cases The 
patient was observed b> Shepherd and Rhea and 
succumbed to generalized blasiomj cotic infection 
At the postmortem examination a fluctuating 
area 1 centimeter m diameter was found 7 centi 
meters above the cardia Ever> organ of the 
bod> was involved in the process except the 



Fig I Stricture of the upper third of the cesophagus 
from blastomycosis 
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brain The patient did not have symptoms refer 
able to the ccsophagus 

New reported a case of primary blastomycosis 
of the tongue w ithout dissemination and Jackson 
Dennis and Downing have each observed a case 
of primary bhslomvcosis of the larynx but we 
have been unable to find reference to any case m 
the literature in which the disease was primarily 
in the oesophagus \\ e arc therefore reporting 
a case rcccnlh observed m the Mayo Clinic 

\ man aged 41 years tvho had resided m Chicago for a 
number of years was cvnmincd \pril ri 1927 Twelve 
years previously lie liad had pulmonary tuberculosis and 
bacilli of tuberculo is w re found in the sputum After a 
period of 4 months in a sanatonum there followed a period 
of excellent health for 11 years Dunn" this time the 
patient had followed a strict hygienic regimen sleeping on 
a porch at night His work as an accountant wa done in 
comfortable surroundings Nine months previous to ex 
amination at the Mayo Clinic he noticed ob truction m 
the upper portion of the cc ophagus to the passage of solid 
food fhi had progre ed slowly to the point where soft 
food V ere taken with little dilTculty (T ophago copic 



Fig Tissue from bhstomy cotic granuloma showing 
budd ng organisms 
t A e t s 9 7 
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e amination Is wh re h d revealed a ma s in the upp r 
pa t f the cesopha but a d finite d agno i» bad not 
been m de 

Gen r I e am nation v aled filtrati m the uppe 
lob of th ight 1 g nd oc tg og ph c am t on 
of the che t r led b late al tube cul with multiple 

ca it t 0 Bacilli f tub 1 w re fou d n th 
p turn n two 0 casi ns R ntg n r pi t m at n 

ofth CCS pha ho 1 m th b t uct in the upp 

p rt noftle ga nl h asthoughtt bedu tolc n 
St ctur (Fg ) (E phago cop tn ation d cl sed 
a nn lar funn Ihpdl hchnagnla d 
ft th lum n of th t tu b ut 4 m 11 ra t n 

d m te \ pe me mo ed fo m s pi mi 
ti pro ed to be pa t f a bla t m> t g a ul ma 

(F ) Th p t m w th epeate IJy c am n d f r 

blastomj et s b t no e f nd 
loldesw g e b> mouth nJ at th u ston f 
I) d’ey '•m th jf th ti \ t jf V t g u ^ nti n let 

by mouth d t a ou h a 1 mpl j d June 

b ca e f ma ked ccphclbtrtnt sfod 
n c i t d 1 t th tr tu g a j F c ch 0 nd 
Ihsaffodedco derabJ rl ff mdvphga 
The pat nt is St U u d b t a d th ult mate 
result f treatme 1 1 till nc t 
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mth a specnlK btnt cle\ator perforated at the 
end around the surgical neck, of the humerus and 
a double knot is made on the anterior side oxer 
the joint We therefore ha\e four strong silk 
ligatures parallel to each other on the anterior 
surface of the joint These arc transfixed and 
x\ell knotted to the coracoid process which is xxell 
exposed The ongin of the biceps muscle w hich is on 
this process prevents the slipping of the ligatures 
The four threads form a strong band Ijang on 
the antenor surface of the joint The capsule on 
both sides of this band is now lifted and the folds 
are sutured around the silk band Therefore the 
sheath in which the silk band now bos is exactly 
similar to that of the tendon of the long head of 
the biceps muscle passing the shoulder joint 
We have therefore at this point which is the 
weakest point an artificial reinforcement of the 
capsule and also a shortening of the joint capsule 
space which we have gamed b> the folding over 
It should be explained that the siik thread 
which we use has a tensile strength of 40 kilo 
grams (86 pounds) so that wath one ligature wc 
have a resistance of 80 kilograms and with the 
entire band a resistance of about 160 kilograms 



Ti" Before the operation dislocation occurred as 
much as o times a week Since the operation (1924) dis 
location has not occurred once The pictures show the 
normal amount of motion after operation 

The flap is now replaced and with perosseous 
sutures the deltoid tendon is fastened at the place 
of Its insertion on the humerus 

After a period of rest of 4 weeks the patient 
begins careful exercises 

In the coses operated upon bj this meth 
od the patients recovered complete working 
capaatv and regained free motion in the joint 
Dislocation which had been common at short 
intervals never recurred 


A SIMPLE METHOD OF REMOVLNG THE CERVIX ^^TTH THE 
UTERUS IN HYSTERECTOMY 

By FRANK II lAHR-i AID FACS Rostov 


I N Jul> 19 3 Mse published a description of a 
method of excising the major portion of the 
cervix with all of the cervical canal m hj ster 
ectom> for benign lesions On account of the 
good results following its use in several cases we 
recommended its emplojTnent because it had rc 
suited in the desirable accomplishment of exas 
mg practicallv the entire cervix together with 
the uterus without added danger to the ureters 
It IE It on. A Sfoljly 


Writh but slight added difEcult> to the operation 
without shortening the vagina during the period 
of sexual activity and with preservation of the 
cervical shell into which the broad and round 
ligaments are inserted thus preserving a valu 
able structure for the support of the \agma and 
bladder Further emplojment of this procedure 
m the clinic has not lessened our satisfaction with 
It A\e have now employed this technique in i 2 
h>sterectomies with complete satisfaction and 
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'ig'iin \ I h to direct utention to \ ilue 
\\ct( as idef a few technitnl »te|>a <le\el<>r>e<-l 
ifttr further e pcricnce which make the oper 
alK n ea 1 r 

1 ran cert icjl remo% nl of the cers ix shoul 1 be 
uiui rtaken onl\ in those cises m which in 
a (equate exp sure f the cervix an f peKit fissa 
can be obtnine i This i iK be p siWe in pne 
tieillv ill ca es except those in which the si/e of 
the uterine tunior t nCther i ith inabilitv to <Ie 
Iner it will prevent itisfactorv demonstration 
)f the eomplctc ciixumference of the cervix down 
to its ittichmcnt l t the vagina In ca t pre 
seating </i/hcuJt in evpo urc a wnpfe frinsver e 
inci ion of ihe ervix Mth n ittempt nl c rvicil 
reni nai mil It safer in 1 more salt facl< n 

\s stitei in the eriginil Icserijiion if this 
operation bJtt )jn_.ini during the exti ion 

of th cer ix i ton iderablv grevtcr thm iunng 
the simple suj raten ual hi tere 1 imv and i the 
grcitcbt dra ibatk to the iperation \f no time 
however hisljeelin been uncontrollible or cx 
ce sive incur lun 1 It has been bothersome onK 


m that tt ks ens the neatness of the appearance 
of the o[)t:riti\e held I\hilc the neck of the 
uterus IS being t\ci ctl from its cervical shell 
the 00 ing is consi Icnblc but is immediatcb 
eontrolled i soon as the \iginil supports are 
suture f intf the cervicif shell B\ the intro 
duction of the ct rncr of a folded towel into the 
fo sa of Douglas we hive succceicd in taCchn 
the «mal! amount f bloo 1 w hich conics from thi 
oozing so that after the mattress suture in the 
cervical sh 11 is in erted the uture of the cervix 
completed in 1 bleeding crntriJ/ed the t<ji el i ith 
anv mall accumulation of bloo t clots on it maj 
be lifterf oat fthepehi 

The parti ular j oint ' hich \e v ish to demon 
trite is fht ip/hcati n of loubi hoiks such a* 
vehivcempl ved in goiter iirgcrj to the front 
indJack f the ibin shell of cerv teal ti ue i hich 
1 u be left I ehin I o that \ ith one assistant 
I ulbj^ up n the uterus and the other pre in 
the anterior and p< tenor JouWe hook tlo\ ni ar 1 
the shell of cervix which i t remain ma\ Irf 
gradtiallv everted as the exci ion of the cervix i 
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FgB Theanteno tloublehool-onl> isshown attached to the shellof cer\ical lis 
sue \ bich IS bein„ pushed do>vnRard as ihc uterus i pulled upward and the dissect on 
of the cen « continued 

ri<' C The ame further advanced showin" the fold wh ch develops between the 
cerv cal shell and the cervix and in which the dis e tion should be earned out 

Fi" D The cerv lx completelj d ssected the openin^ into the v a^ina made on the 
antenor w all and the thin stnp of gauze being pas ed through it into the v agma As 
soon as all of the gauze has been passed into the va ina so that no va mal secretions 
ma> flow back, up into the pentoneal ca\it> the cervix i completely detached from 
itsva mal attachments 

Fi E The cervical remnant seen f om above Thee ertedshellha beenin erted 
and the gauze strip in the v agina mas be seen The mattress suture i-i is shown 
gnuping the entire cerv ical shell and introduced low down the bladder havang been 
wiped o5 ui {vont T^s stitch jnust be accumtely introduced as it is the stitch 
wh ch pre enls postoperati e blcedin* into the vagina 
Fi F The broad and round 1 aments separately or to^ethe mav be introduced 
and sutured deeply in the shell The mattress suture should be tied last after intro 
duction of the h aments info the cen ical pocket and closure of the cen ix 
I ig G The usual pentonealization of the stump 
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earned down to its \agmal attachment just as 
a finger is ettracted from a finger cot bj grasp 
in^ the base of the cot and puJJjng the fin er 
out of It 

The technical steps of the operation maj be 
grasped from the Figures i to 7 with the attached 
legends 

The introducing into the vagina of a strip of 
gau/e which has. been unfolded and pulled out 
into a narrow ribbon is of advantage m keeping 
the secretions of the previouslj pa/nted \agiaa 
out of the cervical shell and providing a small 
pack at the vaoinal orifice of the cervical shell to 
control anv small oozin^ not taken care of by the 
cervical sutures and mattress stitch 

In describing any operative plan which differs 
from those commonly employed it should be the 
lutj of the desCfiber to set down anv comphea 
tions which have arisen in its u e Therefore it 
IS only fair to say that in 6 of the first 20 cases in 


which this scheme of cervical removal was era 
ployed there was so much uncontrolled ooim 
into the vagina from the canal of the cervical 
shell that re etherization and suture of the lower 
end of the cervical shell throu h the va ina wa 
necessary 

Since the early cases however since we nov 
wipe the bladder well off the anterior surface of 
the cervical shell and upper va inal wall so that 
the mattres stitch for control of oo/m mav be 
placed lowm the cervit close to its attachment to 
thevigma no further difficulty of this nature has 
arisen andva inal suture of the cerviv has never 
been necessary 

From our evpenence with the procedure we 
know of no drawback to its use and rccommeni 
Its employment m all patients upon whom hv 
terectomy rs performed for a beni n lesion in 
which adequate evposure of the cerviv may be 
obtained 


StRGICAL PROCEDURE IN OBLITER \TIVL V\SCUI \R DISEASE 
(THROMDO- VVGIirXS OBLITERANS) 

A RtPORT OF FoRT\ Five Cvses' 
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IIE\R\ W MUCRDINO 
S O Ul ped 

O BLITER.\TING thrombo an iitis (Buer 
gcr s disease) usually affects males be 
tween the ages of 17 and 40 years Juvenile 
and presende gangrene have been used to <Iestg 
nate the obliterative vas ular lesion occurnng 
chieflv m the extremities which is now known as 
thrombo angiitis obliterans Buerger first de- 
scribed the condition as a definite patholo ical 
entity and cleariv demonstrated the <s> ential 
differences between this condition and arteno 
sclerotic disease of the extremities 

Tvcessive fatigue of the extremities or claudi 
cation pain brought on bv exercise and relieved bv 
rest IS experienced earlv and is manifested bv 
pain in the calf hand arch or single digits '^oon 
after or coincident with the color change there 
IS a continuous burnin" or achin pain largelv 
limited to the di its not related to exera e and 
partuilh reliev ed b\ the dependent position and 
heat With the occurrence of marked trophic 
changes such as non healing inasions or ganmene 
S l>m rdf publ 
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this pain becomes sharp is unrelieved by usual 
measures and frequently i unbearable rcquinn 
amputation for relief 

Ohjectneh the carhest manifestation is the 
bluish red discoloration of the digits increased b\ 
the dependent position and minimized bv eleva 
tion (Fjg i) The extremities are cold and there 
are diminished or absent pulsation of ihe artencs 
and mild trophic changes such as abnormal cal 
luses and linear breaks m the skin Later dry 
gan^jrene mav occur sponlaneou 1> but is rnorc 
often incited bv trauma mci ion or infection In 
approximatelv >5 f tr cent of the case ih com 
plaint IS referable chieflv to the lower cxtrcmitirt 
In jO per cent there is some degree of artcnal ol 
literation in the upper extremities Symptoms arc 
rartlv referable to this region Patholo ic.iljv the 
process IS an inllammation affcctin" pnmanlv the 
main arteries and veins of the cxtrcmUits \n 
obturating thrombus occurs which succcssi^h 

undergoes organization and fbrosv (hi t) the 
Mr s 9 
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Fig I Foot in a case of hrombo an utis obliterans In 
the dependent position there is bluish red discoloration of 
the toes and distal part of the foot The fourth toe is gan 
grenous and there is impending gangrene of the great toe 
A small area of supcrdcial phlebitis is present above the 
second and third toes 

end stage is an organized thrombus in tthich new 
tascular channels occur These are at first dis 
Crete later thej are fused into larger channels 
Peruascular fibrosis binds together the nerve ar 
ter> and vein 

CASES STUDIED 

In approtrmatel> So per cent of the 100 cases in 
this senes a diagnosis had not been made or it 
had been made incorrectI> previous to the pa 
tient s admittance to the Majo Clinic In the 
stage of the disease when the toes become red and 
painful and with s>'mptoms and signs indicating 
an insufficient blood supply inasions for deep 
seated infection or removal of ingrown toe 
nails are frequently earned out Gangrt.ne is 
imtiated b> this procedure in 35 per cent of the 
cases This is sigmfitant since the outloolv for 
eventual reco\er> is greatl> lessened in the pres 
ence of gangrene or non healing incisions Toes 
are amputated in cases m which there is obstruc 
tion of the pro-vimal vessels and if the blood sup 



2 \narter> macascof Ihrombo ant»iit»soblilerans 
Ihc lumen is occluclcil by an organized thrombus in which 
new cliannclshav c formed There is 1> niphoc> tic infiltration 
of the arterial wall and surrounding tissue and rnan> newlj 
formed vessels in the pen arterial tissue 

pl> IS inadequate Nonhealing of the incision 
followed b> gangrene is the result Amputation is 
frequcntl> performed above the knee without 
sufiiaenl consideration of the necessit> of a func 
tionmg knee joint 1 his is important in thrombo 
angiitis obliterans which occurs usually among 
voung persons dependent for a livelihood on the 
maintenance of function in the lower extremities 
Amputation below the knee may be unsuccessful 
but usuallj because valuable methods which ma} 
be casil> utilized and which increase the possi 
bilit> of pnmar> healing are neglected 
It IS our purpose here to analj ze carefullj these 
surgical procedures In a group of 150 cases of 
thrombo angiitis obliterans observed m the >ears 
19 3-19 6 surgical procedures were earned out in 
45 cases at the JIa>o Clinic or elsewhere These 
45 cases form the basis of this report In all in 
stances the term successful refers to healing b> 
primar} intention Prolonged healing refers to 
healing prolonged for 2 months or more and un 
healing refers to the condition at the time of 
observation or at the time of latest information 

SURGICVL PROCEDURES 

The surgical procedures of incision or amputa 
tion in thrombo angiitis obliterans can be con 
vemently grouped as (i) incision of toes or re 
moval of toe nails (2) amputation of toes (3) 
amputation below the knee and (4) amputation 
above the knee 
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Incisim of ties or r mo al f toe tiails In 15 
ci<!es the incision of toes or remo\al of lot nails 
(elsewhere) was successful in onlv i case (Table I) 
in which hii^hcr amputation was later required for 
a similar condition in other toes In 1 case of 
{ rolonged healing higher amputation wa^ per 
formed later In 13 cases in which incisions did 
not heal higher amputation was rciuired m 0 
In the remaining 4 cases the incisions had not 
healed at last rti orts and there is a probabilit) 
that higher ampul ition will benecessan 

imputUion f to Toes were amputaled in 6 
ase at the Mato Clinic (Table II) Theopera 
tion u as successful in 4 cases Incisions did not 
heal in cas s in both of which higher amputa 
tion was require 1 later •\mputation was carried 
out m these cists at the insistence of the pa 
tients In 2$ cases i or more toes were amputated 
else there In 5 of these healing was prompt but 
in I amputation at a hij,hcr Ie\el wa later re 
quire 1 In iota es hcalin„ was prolonged in 3 of 
which amputation at a higher lc\cl wasnetcssart 
In 0 of the cases m which amputation is done 
elsewhere the incision filled to hoil and higher 

T\BLF I — RESt-LTS OF INCISION OF TOES 
OK REMO\ \L OF TOL ^ \ILS IN FIFTEFN 
t VSFb (OFEK VTION ELsEttaiFRE) 

t « 

) b mp t I n 
I h >.h mp t 1 n 
c h i.h amj t t 9 

] h h mj t t n 4 


imputation was later nectssarj in 7 The proba 
bilit> of higher amputation at a later date in the 9 
cases in which healing was designated as pro 
longed or absent must be considered Ofthejt 
cases m which amputation was performed at the 
Ma>o Clmic and elsewhere healin„ b\ pnmarv 
intention occurred in 0 In of these m which 
amputation was done elsewhere the axailabledata 
are not sufficient for consideration In 3 of the 6 
remaining cases sudden thrombosis occurred m 
I or 2 toes and in oi these the \csseh o! the /ret 
pulsated normallj In the 3 olhercases pulsations 
were normal m either the dorsalis pedis or poste 
nor tibial \essels In the successful cases the 
average pulsation m the dorsili pedis vessel 
w is I an 1 in the posterior tibial r to 2 (on a scale 
of o to 4) In the un uccessful cases the average 

T4BLE II — RESULTS OF VSIPUTVTION OF TOFs 
IN THIRTY ONE C VSFS (si\ OPFRATlONs IN 
MWO tUSlC \NO TWENTY FI\E FLSC 

wtierf) 
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TABLE III — RESULTS OF AMPUTATIOV BELOU 
THEKNEEINT^\ENT\ ONE CVSES (tUEL\E 
OPERATIONS IN II UO CLINIC AND NINE 

elsewiere) 

M y CJ C » 

Successful not requiring higher amputation 9 

Prolonged not requiring higher amputation 1 

Unhealed requiring higher amputation a 

El twh 

Successful not requiring higher amputation 6 

Prolon ed not requmng higher amputation i 

Unhealed requiring higher amputation i 

not requinn" higher amputation i 

pulsation m the dorsalis pedis \cssels ^\as o to i 
and in the posterior tihial o 
Amputation bcho) the knee Amputation was 
performed below the knee in 12 cases at the Ma>o 
Clinic (Table III) Healing occurred b> primar> 
intention in 9 cases it ^vas prolonged in 1 and 
absent m Accessor> measures to stimulate 
healing were not earned out in either of these 2 
cases both of which required higher amputation 
later In 9 cases amputation below the knee was 
performed elsewhere in 6 healing was prompt in 
I It was prolonged and in it was absent In 1 of 
the latter amputation at a higher le\ el w as neces 
sar> later In the total of i cases healing by 
primarj intention occurred iniscases(7iper cent) 
and was dela>ed in 10 pet cent In onl> 4 cases 
(19 per cent) was there failure to heal A com 
panson of the successful and unsuccessful cases 
shousonlj insignificant %ariationsina\erageage 
aaerage amount of rubor with the foot depend 
ent a\erage amount of pallor with the foot cle 
\ ated and m the a\ erage se\ ent> of the rest pam 
In the unsuccessful cases the average duration 
of s>Tnptoms was 6 jears twice that m the sue 
cessful cases Pulsation m the popliteal dorsalis 
pedis and posterior libial \es5els was always ab 
sent in the unsuccessful cases but sometimes 
present in the successful cases Pulsation how 
ever was absent in the popliteal artcrj m some 
cases in which amputation below the knee was 
successful 

AmpiUalion aboie the knee This operation was 
performed at the Ma>o Clinic m 7 cases (Table 
IV) InOof these heahngwasprompt andmiit 
was prolonged In i case high amputation was 
performed because of extensive gangrene of the 
foot and deep gangrenous ulcers ov er the tibia and 
knee in 1 it was performed because of previous 
unsuccessful amputation below the knee m i 
because of previous unsuccessful amputation of 
the toes and m i because thepatient was admitted 
with extensive gangrene of the foot and was ex 
tremel> toxic because of absorption from the 


T\DLE IV — RESULTS OF AMPUTVTION ABOVE 
THE kVEE IN SIXTEEN CVSES (SEVEN 
OPFRVTIONS IN MV \0 CLINIC \ND NINE 

llsevvhere) 

M > Cl c C 

Healed not requiring higher amputation 6 

Prolonged not requiring higher amputation i 

rii»ewb e 

Healed not requiring higher amputation 8 

Unhealeil not requiring higher amputation i 

gangrenous area In the 3 remaining cases ampu 
talion was performed above the knee at a time 
when high amputations were thought neccssar} 
Amputation above the knee was performed else 
where in 9 cases in Sof which healing was prompt 
it was prolonged m i case 

DISCUSSION 

The indications for amputation are not clearl) 
defined m cases of thrombo angutis oblitcran 
Careful observation of such cases has shown that 
function m the diseased extremity is re established 
in man> cases b> medical treatment This is true 
in cases of gangrenous ulcer v\ hich heals spontane 
ousl> or in cases of gangrene in which auto 
amputation occurs Mills states that auto ampu 
tation of the toes frcquentl> occurs in the stoic 
Chinaman and function in the foot remains 
Several cases of this t>*pc have been observed at 
the Ma>o Clinic (Fig ^) 

The economic factor m cases of thrombo 
angutis obliterans cannot be overlooked The 
disease usually occurs in patients with limited 
finances Whether it is better to treat a patient 
medically over a period of months or years with 
almost complete disability during this time and 
with uncertain results or to proceed with more 
radical treatment wath the hope of a shorter 
period of economic loss is a question There is no 
general solution of this problem Each case re 
quires individual consideration Either intrac 
table pam or gangrene extending abov e the toes is 
always a clear cut indication for operation Pam 
may frequently be relieved by the repeated use 
of Vwcemes (3) by radium chloride (r) and in 
selected cases by lumbar ganghonectomy (3) 
In our experience gangrene of such severity has 
not healed spontaneously Cases of gangrene 
affecting only the toes in whole or in part should 
be treated medically provided pain can be reliev ed 
and eoinomic conditions permit it 

Cases treated surgicalK should also be treated 
medically to increase the blood supply postopera 
lively especially if the success of the operation 
IS doubtful The application of radiant heat by 



264 


surcrp-v g\\fcolog\ a\d OBSTrrrics 


meins of ihe carbon filament electric bulb ir 
ranged in an irch o\er the bed is helpful and 
should be gi\ en for from 2 to 4 hours twice dail\ 
Care must be used to avoid burning Triple 
ivphoid vaccine is of value it given intravenouslj 
in amounts suflicient to produce a mild chill ind 1 
s\stemic fever of or 5 degrees Fahrenheit "nie 
usmii imount is from looooooo to 50 000 000 
killed organisms This treatment can be begun on 
the third dav after operation and given daih or 
on alternate davs Postcperative complications 
such dS pneumonia or shock are contra indict 
tions Brown has sh^wn that this method of 
treatment increases the temperature of the skin 
and the ratcai heat tlinunafion from (heevtrem 
ities W ith increased blood suppiv to the exlrem 
it\ healing is facilitated 
Ihc level for amputation necls careful con 
sifleration There are no indications for the in 
cision of toes or the removal of t<e nails The 
frcquencN vvith winch these procedures art earned 
out miicates a dehnite lack of knowledge regartl 
iHo the nature of the disease process The two 
misltading s\mptoms arc pain and redness vf the 
I es The obvious inference i that a diep seited 
infection e ists 1 his in a measure is true I ut the 
absence of heat in the digit the presence of sim 
il ir rubor of lesser degree in other toes the absence 
or diminution of pulsUion in the mam artenes of 
the feet the hist rv of or presence of superfcul 
phlebitis or the presence of sv mptoms mdicaim 
\a cular occlusion (evccasive t iiigueorpamof the 
calf arch or ankle) give ample evidence of an 
undcrHin<' r 1 hlerative vascular di o dcr \on 
surgical methods f r relief of the pam consisting 
of the intravenous injection of foreign j rotem ( ) 
or radium t.hJoride(j) protection of thccxirtm 
iiics fnm traunvi an I medical and \hvsical 
nvtasurts U increast the blcxid uppK (j) arc 
mdicaleci in these cises If { nn can bt rc/ievcd 
and tr phic ch ingcs avoided sufli icnt circulation 
niav be eventuallv e H) li bed 
The vmj ulali n ff toes mav be successful in 
tvpes of casts iho t in which there i sudden 
thronibo 1 of iht vessels of the ti cs and Cho c in 
which cither or loth of the mam palal vessel 
puls lie n rmalH indicating that the vascular 
ctliision 1 <li tal to the e areas (I ig 4) Throm 
bo I of the t € IS manift led b) suldtn blai h 
Mack di toleration usuallv tf i or more loc 
with fvilurt of return t n rmal color vvathin jor 4 
<hvs In our txj tricnte this occurred m CISC m 
the carlv or nuldtr sH"C of the di ease v ilh but 
littlt other 1 knee of Uitcralivc vascular <li 
case It coti tituted an carlv si^n of of anicobfit 
eratu e legion of the arltncs imputation m cast 


of thrombosis of the toes is onI\ justUicd if there 
are open vessel and the skin ajipear normal 
proximalH 

Amputation of the distal half of the foot or 
above the ankle has not bttn attempted Ilealin 
would not be expected to occur at those lev el anl 
even in successful case the function would not be 
licttcr than in cases successfulh amputated below 
the knee 

Amputati in m the re ton of tlie knee is nec 
essarv in case of intractable pain or of gin rene 
of the t lesor feet unless it isjvissibletoamjuiale 
the toes successful!} Amputation below the knee 
IS not commonlv acknowledged to be successful 
Buer},er ref orfcci 65 cases in which ho pertormeil 
the Gntti Stokes imputation abov e the knee an 1 
believed this to be the most satisfac-t irv operation 
Telford and Stojiford were of the same opinion 
Jablons believed that 50 per cent of hi cases were 
suitable for amj utation below the knee 

In our senes of 21 cases m vvhich amputation 
was jierformed below the knee there was heilm 
bv lirst intention m 15 case (70 j er cent) In 2 
other cases healing w as prolongc 1 Theimpit 
tance of a functioning knte jnnl obtaire { h 
amputatnn below the kntc cannot be too stron I' 
stressed 

Cntern f r selection of the area I el w the nec 
aren tdelmite Buerger believed that nictlKy’ 
or tests for tsiimaiing the point at which open 
tion shoul 1 be lono are all unrtlial le Mclcncv 
and Miller amjvutaicd below the knee in il ca c 
if there was j ul aiion in the popliteal arterv an I 
alK>ve the knee in all cases m which the jvoplitcil 
arterv was ocefuded The results were not en 
couragmg Bean advisetl amputation afiovc the 
j>ite< f closure of the mam arteries In manv ofojr 
cast ifsuccts fill amjHilation below the knee the 

I liteal arterv vas com| letch iccludeil In 
cases of axlema t f the leg of exten \c gan rene 
f the f X t and leg f (,an„rcnou 5 ukers over the 
ulna X r knee < r t [ extcrjsi e ccHuliti and Iv m 
phangiitis the chance for succe sful amputati n 
Iwl w the knee are less In all < thcr cases there i 
roughh an ho j er cent fiossibilitv of { nmarv heal 
in^, 1 TV \i kd jx stoperaU c meth d for incrcas 
in^ the I loo [ suj j Iv to the stumji arc utili/cii 
\llcni{ ts bh ul 1 be made to remove the ceil mi 
bv means of elevation an I diuretics such as am 
monium chlon le and merbaphen The patient 1 
u uallv vvillm to take the So per cent chance f r 
successful amputation belov the krcc in order to 
ha c a funvti rung knet joint Thi i cvphmi 
an I left oj lional with the patient Later amj u 
ration at a higher lev cJ m unsucctssful cases is n ) 
alien Ixl b) an increased risk txccj I in patients 0 
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more advanced age uho*^ gangrene is arteno- 
derotic in ongin \mputaUon above the knet 
should be re ened for ca es m which previous 
amputation below the knee was unsuccessful for 
ca es in which infection or trophic changes arc 
evtraordinanlv extensive and for patients unwiH 
ing to take the o per cent chance of failure of 
amputation at a lower level 

SLUMVRV 

Inasion of toes or removal of toe nails should 
not be performed in cas a of thrombo-angiilis 
obliterans \mpulation of toes can be ‘success 
fullv accomplished in *;elcctcd cas‘*s In approxi 
maielv 80 per cent of all cat's (excluding tho c 
complicated hv ccdema cellulitis or ettcn-ive 
gangrenou changes) amputation below the knee 
can be uccet fullv earned out provided post 
operative medical measures to increa c the blood 
suppiv to the stump are instituted Thee results 
demonstrate the value of do e co-operation be 
tween the cUniaan and the turgeon Such re«uUs 


cannot be obtained m older patients who ** gan 
grene is artenosderotic m ongin 
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THL DELnERl OF THE ADHERE\T PLACLNTV 
Repopt of Three Cvses in Which The Mojon Gvdvstos "Metiiod \\ vs Employed* 
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M ANL AL removal of the adherent placenta 
IS one of the mo t dangerous procedures 
in obstetnc practice According to 
Bumm (3) there is a 10 per cent mortalitv follow 
ing this operation and theraorbiditv from uterine 
infection ha been vanou Iv e'stiraated in the 
neighborhood of 3 pier cent Infection from im 
plantation of the micro-organums at the placen 
tal sue hjemorrhage during and after the opera 
tion shock due to the extraction and occa lonalh 
rupture of the uterus are the hazard of manual 
removal 

In the Mojon Gabaston method we have a 
mean of effectmg the deliverv of the adherent 
placenta without intrauterine exploration 
Bneflv thi method consists in the injection of 
warm <tenle «^Iine olution into the placenta bv 
wav of the umbibcal cord vein o as to distend 
and rupture the placental ves'els and form a 
retroplacental hvdroma then «ieparation of 
the placenta takes place in respion e to the 
mechamcal action of this hvdroma 

« t_ D -jd Hs*'! 
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The value of «o imple a method of delivering 
the adherent placenta is apparent Even in a 
vvell-equippied hospital it has obvious advantages 
over manual extraction when it proves effective 
And to the phv^ician who mu t work in small 
communities and conduct his operations under 
condition m which a ep is is imperfect it offers 
a peaal appeal To the prattitioner who finds 
him elf confronted with the problem of an 
adherent placenta while dehvenng his patient in 
a countn home where trained a sistanis cannot 
be had an alternative to manual extraction is 
certamlv of advantage Furthermore in cases of 
preapitate labor when there is no tune to shave 
and prepare the external genital properh the 
danger of intra uterine interference is consider 
ablv increased then the Mojon Gabaston method 
offers greater safetv 

It IS for the«e reasons that I am reporting three 
ca'es in which the u_e of the Mojon Gabaston 
method brought about prompt deliverv of the 
adherent placenta with an uneventful recovery 
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MANUAL C\TR\CTION DANGEROUS 
It IS usuull\ assumed that the placenta is 
abnormulh adherent nhen it is not deli\eFed 
within houfs sltec childbirth In m\ ccpenence 
ho\\e\er what i$ termed an adherent placenta 
often pro\es to be onl\ retention brought about 
i \ partial do urt of the retraction nng This 
\ie\v IS supported bj the opinions of other 
worA rs Uilliams (20) states In the \ast 
majorit\ th term adherent placenta is a mis 
nimer since th interference with its expul ion 
IS usualK due to abnormalities in the ulenne 
c intnctions rather than to abnormal adhesions 
between it and the utenne wall \ccording to 
rd^r fill adhesions between the placenta 
and the uterine wall are of rare occurrence for 
the majority ol cases thus characterized are 
onlj instances of simple retention 

I racticallv all authorities emphasize the dan 
gers of manual extraction Williams (jo) ad\i es 
waiting fur at least hours during which lime 
repeated attempts ire to be made to effect 
expulsion of the placenta bv the Crede method 
Ot course if the condition of the patient is senous 
or there is free \ Iceding m inual extraction must 
be instituted earlier \\ ilhams hold that manual 
removal of the plicenta must never be under 
tiken unless this course seems absoluteh neccs 
sarv as it is a mor serious procedure than most 
ofstetrie operations He points out that in the 
perfirmincc of a manual removal the hand is 
intt vduxed l>et seen the placenta and the utenne 
wall and thcref »re c mes in direct contact vnth 
the fri hlv thrombosed vessels at the placental 
ite which alTird an evcelleni culture midium 
f r the bictcrn thu implanted In other obstcl 
ric (pcnticn on the contrarv the hand or 
instrument touches the amniotic surface if the 
] iveentv c wi eciuentlv if atu infection is mtro 
du ed It IS tsptPed ssvVh the placcwta 

Leavitt I17) hilds that manual detachment 
cf the phicnti should bi undertaken onlv when 
ther measures f til not omitting their tnal 
under mrcosi According to hichirow (aj) 
th manual removal of the flaccnta is alv avs a 
>-enJus pro cdure vvhich sh uld be perfirmed 
onlv after the Cred methid has been tned and 
micclion of the placenU his {ailed One must 
I car in mm 1 that the fundus of the utcnis is 
thinned out luring j regnan v Consejuinlh 
if the I tic nt i 1 I Ihcr nl at the sue of the 
atl nuit 1 tun lu the uterus miv be ruptured 
luring attcmi is at minual removal or c tn bv 
t K) forciUe Cred exj res ion Such ca*>es have 
be n r ported In s )me instances an attempt at 
manual extra lion hvs resulted m bonng a hole 


thiuUoh the fundus and bringing dovvn a Icxip 
of intestine through the rent ^ 

The mortaht> and morbiditv statistics follow 
mg manual extraction of the placenta confirm 
the general opinion as to the senous nature of 
this operation As has been stated before Buratn 
(5) attributes a 10 per cent mortalitv to tb} 
operation This estimate corresponds do elv to 
an average of all the avail ible statistics on the 
subject \\ith regard to morbjdjt> tati hcs 
Bourne {4) reported 54 cases of utenne scpsi 35 
per cent m a sen s of 154 manual extractions 
Coethals (14) collected a senes of 156 ca rs with 
utenne infectnn m jq 25 p r cent 
It IS apparent that manual removal of the 
placenta is a hvzardous procedure even under the 
best of conditions \\hen the operation must I e 
undertaken in a pnvale home without trained 
assistants the dangers are grcatl} multiplied 
Therefore an alternative procedure of removm 
the adherent placenta without the neccssit) of 
introducing the hand into the uterus should 
prove of great value And there is rca on to 
believe that the Mojotv Gabaston method doc^ 
indeed fill this held of usefulness 

DEVELOPilENT OP ItOJON GVBVSTOV UtTItOD 

In 1914 Gabaston (13) of Bueno* Aires 
reported an improved and satisfnctorv technique 
for the hvdraulic remo al of the adherent pla 
eenia a method first descnl d I v Mojon ( 0) 
of Genoa in tS 6 It wiU be. of interest to rcvicv 
bneflv some of the outstanding reports concern 
mg this procedure 

Mojon in 1826 described hi method as 
follows W ater slijjhtl) acidulated with vincoar 
IS injected with some force throagh the vein of 
the umbilical cord mlo the placenta after allow 
ing the flow and expressing of as much blooil as 
possible from this vem bv wa^ of precaution 
Whether because of the sudden pressure which 
the injected water exerts in the fetal placental 
tissue or the cold which i immcdiatclv tnns 
mitted from the placenta U elf to the placental 
site of the uterus inanj event the desired stpara 
tion takes place without the nccc sitv of intr^ 
duang the hand into the uterus In case ine 
first injection does not prove cffccti «. a scconi 
one mav 1 c attempted after the liqui ! i rtviou Iv 
injected has been evacuate! 

AsdrubaU (i) of Rome in 18 6 claimed 
pnontv for the method stating that he had Icc 

turcltohi students since the car 1814 that it 

Spirit of wine is injccteJ into the cm of the 
umbilical cord it penetrates the entire mass ot 
the placenta and diffuses e en into the imcst 
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Fig I SemidiagMinmatic rcprc entation of the pla 
ccnta and its atUcnmeot to the utenne wall to illustrate 
the methamsm of the Jlojon Gabaston method Three 
separate placental cot>Icdon are shoiin as folious At 
center normal cotvUdon reaching to but not beyond the 
spongy layer of the decidua basalis The section shons 
tvo branches of the villus cnterin uterine sinuses At 
right shows how the injection of the fluid di tend and 
finally ruptures the finger like projections of the \illus 
The cross hatchin" r pre ents the retroplacentai hydroma 
which completely separates the cotyledon from the 

ramifications and that from that time he had 
conceued the idea of injecting a styptic liquid 
into the umbilical cord \ em 

Legros (i8) in 1828 found the Jlojon method 
particularly effective in atonic bleedings Licgard 
(19) in 1831 reported success with this procedure 
in cases in which ergot proved ineffective 
Basedow (2) in 1829 tried the method several 
times but considered it entirely useless hlost 
( i) m 1834 reported that m a case of twins in 
which the injection was made through both 
umbilical cord veins the cold developed (he 
employed cold water mixed with one suth part 
of vinegar) caused instantaneous cessation of the 
bleeding and the uterus contracted and expelled 
the large placenta together with the fluid in 
jected Schwarz (24) in 1835 reported good 
results not only in retention but also in uterme 


maternal surface and also acts as a foreign body 0 as to 
favor expu! ion At left a cotyledon in placenta accreta 
The finder like proj ction are penetrating the pongy 
layer of the dcodua basalu and the uterine musculari 
one of them has even passed throui,h the serosa As pla 
centa accrcta 1 usually a matter of decree some of the 
cotyledons remaining normally attached the Mojon 
Oabaston method may be partially effective in thi con 
dilion at least it facilitates subsequent Credd expul ion 
or manual extraction The horizontal dotted line m all 
three sections rcprc ents the line of separation 

hiemorrhage follownng partial separation of the 
placenta Busch (6) m 2836 recommended the 
injection into the umbilical cord vem of cold 
water mixed with vinegar for the control of 
hajmorrhages D Outrepont (10) greatly dis 
couraged the cold injections through the um 
bilical vein stating that they give nse to sudden 
atony inflammations of the uterus and ev entually 
degeneration 

While there are many more references m the 
literature nothing of real importance was con 
tnbuted to the subject of Mojon s method until 
Gabaston in 1914 desenbed a modern application 
of it It IS easy to understand why the method of 
Alojon while correct m mechanical principles 
should have fallen into disuse because of its 
crudeness and the total disregard for asepsis 
The injection of an unsterile mixture of water 
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ind Nincg'tr into the retained placenta is of 
course t procedure that would never have been 
attempted were it not for the fact that there was 
no knvvvlcdge oi hactetia at the time when this 
proce lure was lirst emploved 
The older literature sh vs that the Mojon 
method was tmploved b\ mxnv obstetocians 
with I certain amount of success I ut with occa 
su nal mishaps due to the crudities of the pro 
cedurc anil the lack ti asepsis As much of this 
work was performed before the era of bacten 
oligv the unfavorable results due to infection 
cannot greatlv intluencc our appraisal of the 
Mojon Gablslon method as now emploved 
However the reader who wi hes to obtain more 
detail on this subject will lind a comj Icte sur 
vtv of the litcriturc in the article b\ Roertinp 
(i6) publi hed in 1 oth German and Sj anish 

RICIM R1 rORTS> ON G\H\sT>SS TECHMQLE 
Gabaston s fav or ible report has been confirmed 
1 V a con iderable numl cr of other workers I ut 
verv few of the e papers have appeared in 
I nghsh Tnugott ( /) in 1917 reported five 
cases m which placentas retained from yo minutes 
to 15 hours were easilv removed b> thi method 
In the Frankfort Clinic the results were reiwrted 
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in 15S cases of placental injection and the ntio 
in which manual cvtraction was required was 
reduced from 4 cases per thousand in iqii 15 
to 1 m 19x6 Schwatz (14) in 19JO etni loved 
the method successfulh m ii of 16 cases 3 of 
the 5 unsucces ful ca cs prov ing to be placenta 
accreta Wagner ( 8) of the German Umvtrsiti 
in Prai'ue favors the Mojon Cibaston method 
and maintains that the incidence of manual 
removal of the placenta has thercbv been reduce 1 
eKactU one V alf He is of the opinion that the 
Mojon Gabaston method i destined to replace 
not onlj manual removal of the plac nta but 
also the Crede method of etpre ion In thi 
lew he ma\ be a little overenthu lastic Cha 
tillon (8) al o efTcctcd a 50 per cent reduction in 
the numler of cases requiring manual extraction 
I \ means ol the hv draulic method 

Ilammerschlag (15) in hi Leli bitch drr opera 
hen ( ebu IshtUe comments favorallv on the 
Mojen Gabaston method and cites a case in 
which it ns used succo fullv Dxderlem (9) 

too in hi JIanJbuch ler ( ebu Ishil/e Operahoi s 

lehre makes mention of this method 

CathalaanJ Biancanif?) recommend hvdraulic 
expulsion of the placenta after a difficult dcli'C^ 
of the child when the mother is still under the 
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-tnaisthetic as it avoids the nccessit) of pro 
longing an'csthesia The> believe that the method 
IS contra indicated in uterine inertia as it does 
not stimulate uterine contractions 
Ramos and Pvrez (22) in 1921 employed the 
Mojon Gabaston method in 28 cases of adherent 
placenta and were able to confirm the general 
impression as to its harmlessness and eflicaej 
In one case of twans with two placentas the 
hydraulic method proved evccptionallv useful 
In three cases of placenta pra,via the injection 
was made immediatelj after the birth of the 
child and the result was favorable in each case 
According to Koerting (16) distention of the 
placenta following injection of fluid through the 
umbilical cord vein often makes Crede expression 
and manual extraction of the placenta unnec 
essar> He is of the opinion that m order to 
olitain the full effect of the injection the phv sician 
should not empIo> expression previousU If 
the Credc manipulation becomes necessarv the 
hvdraulic distention of the placenta renders it 
more effective Koerting believes that when 
there is profuse haimorrhage or the amount of 
blood lost is unknown the Mojon Gabistor 
method is contra indicated 
Goethals (14) of Boston believes that the 
Mojon. Gabaston method is the procedure of 
choice in cases of retained unseparated placenta 
without hajmorrhage and that it also deserves 
trial when there is slight h'emorrhage with partial 
separation however he does not believe that it 
can replace manual extraction when there is 
brisk hxmorrhage or prompt action is required 
It is not advisable to cmplov the Mojon 
Gabaston method as a routine procedure in all 
deliveries Wuhrmann s (31) statistics covering 
five hundred cases in which it was used a«i a 
routine show thatithasman> disadvantages over 
expectant treatment The duration of the third 
stage of labor and the amount of hTmorrhage 
were increased However Wuhrmann holds 
that retention of the placenta constitutes an 
indication lor the Mojon Gabaston procedure 
as a routine measure when there is a history of 
abnormal expulsion of the placenta in previous 
labors 

Forget (12) in 1924 reported a case in which 
the use of the Mojon Gabaston method gave an 
unfavorable reaction Because the placenta was 
not expelled in half an hour ita/cr was injected 
into the umbilical cord vein Gentle traction 
was then made on the cord and the placenta was 
delivered wathout difficult} Half an hour later 
however the patient had a severe chill lasting 
several minutes The author attributed this 
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untoward result to the entrance of the water 
into some of the uterine v ems and adv iscs caution 
m the use of this method of delivering the 
placenta It does not appear however that 
when warm sterile saline solution is used this 
reaction is likcl> to occur 

Some observers including W'^ Stocckel ( fi) 
ailvise earlier and more frequent manual removal 
of the placenta If the plicenta is not expelled 
soon after the injection of the saline the patient 
IS anesthetized and expression bj Crede s 
method attempted If there is no success 
manual extraction is cmplojed One must not 
forget to cathetenze the bladder before attempt 
mg artificial deliver} of the placenta In H 
Bergmanns hospital (0 drugs are injected into 
the uterus through the abdominal wall and this 
procedure is also used before expulsion of the 
placenta Although permissible in cases of 
great uterine aton} following expulsion of the 
placenta injection of drugs into the uterus 
through the abdominal wall is not generall} 
recommended 

TECHMQUF OF PROCEDURE 

The method of performing the Mojon Gabaston 
method is quite simple Saline talilets for the 
purjwse of making the ph}siological salt solution 
maj be obtained at an} drug store According 
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to the strength of the tablet used from one to 
three art added to the required amount of water 
and this salt solution is sterilized b> boilmg The 
a\erage tablet is sufficient to make a normal 
salmc solution from 4 ounces of water in an> 
e\ent the strength of the tablet is stated on the 
package 

WTien u'jed the saline solution should be 
warm As 1 general rule from 200 to 300 cubic 
centimeters of fluid are required more if a stcond 
injection is gi\en The injection is made b> 
means of a sterile Record or Luer s>ringe of 
from 20 to 100 cubic centimeters capacit\ 
Sometimes the introduction of 100 cubic centi 
meters is sufficient 

It is best to insert the needle into the cord close 
to the pudendum as this portion is less likcH to 
be soiled bj faces than the distal end Another 
reason for selecting the cord close to the e'fternal 
genitals is the fact that the blood here is not 
solUeb to clotted Howe er the injection 
should not be made too close to the pudendum 
as It ma> be necessirv to repeat it or the cord 
may be punctured accidentally b\ the point tf 
the needle above the place of Us introduction 
In case the pudendum has not been prepared for 
labor as in a precipitate dcluer^ the cord may 
be painted with tincture of iodine or merruro 
chrome at the site of the injection 

The umbilical cord vein which gives rise to 
prominent convolutions on the surface of the 
cord IS easily located (Fig 3 a) The needle 
attached to the syringe is inserted in a proximal 
direction into the vein parallel with its course 
It IS held m place by an arterv clamp ( 1 Fig 3) 

If a seernd puncture should be necessary but 
usually It IS not the first needle is withdrawn 
and the clamp holding it in position is tightened 
to prevent the return flow of saline through the 
puncture ojienmg then the second puncture is 
made closer to the pudendal orifice (B Fig 3) 

After the needle is in its proper position from 
00 to 300 cubic centimeters of warm sterile 
physiological aline solution is injected slowly 
into the placenta through the vein Then the 
phvsician waits for uterine contractions and the 
deliverv of the placenta Sometimes amounts 
of saline considtrabh less thin 200 cubic cenli 
meters are effective In the 1 rst case 1 am 
reporting the placenta was expelled 10 minutes 
after the introductijn of ico ubic cenlimeten> 

To determine whether the placenta has been 
detached from the uterus but is remaining in the 
cervix and vagina one should resort to rectal 
examination In that event a mild Crd 
expression will u ually force the placenta out 


At this point It ma\ not be amiss to slate 
that the more general use of rectal examination 
in obstetric practice should be encouraged espi 
cially for physicians doing general work Mam 
authorities hold that the patient is often poten 
tialh infected before labor because she i then 
examined before her genitals are shaved and 
cleansed and the phv&ician does not prepare hu 
hands sufficicntlv for a vaginal examination at 
that time During delivery most practitioners 
are sufficienth careful with their asepsi but 
many are not equallv cautious before the onset 
of labor 

Once one has become accustomed to theprac 
ti e the rectal examination is easily performed 
For this purpose the phvsician should earn 
with him a one hnger glove which is inexpensive 
and requires onK boiling pow'denng and preser 
vation in a clean dry towel Such a glove may 
be u cd for months without tearing rimire 4 
shows how the glove is slijipc 1 over the index 
finger and outlines the position of the remamd r 
of the hand Bv means of the rectal examination 
one can without loss of much time detcmine 
whether the patient i» m hi or and whether she 
should be prepared for delivery or allowed to 
wait for a time 

The phvsician with a surgical conscience who 
IS stmt in his asepsis and unwilling to jeopardue 
hii patient s life for the sake of his own cor 
vcnience but who is nevertheless pre" ed for 
time frequently hnds himself in a dilemma He 
cannot sj^re the time necessary for proper prer>* 
aration for vaginal examination on the olkr 
hand if he omits the examination the patient 
mav undergo precipitate labor during hi absence 
in attendance on another patient 

1 he recial examination offers the ideal alteni 
live It IS both safe and rapid and al o gives the 
examiner all the ncces»arv information concern 
ing the progress of the labor Itisforlbi reason 
that! have taken the space tourg amor general 
use of rectal examinations m obstetric practice 


PFPORT OF CxSrS 

Three cases of adherent placenta in which 
this organ was txpellei m from 10 to 40 minutes 
after the cmplovmcnt of the Mojon Cabaston 
method are here xel orted In each case tne 
puerpenum was uneventful 
CvEi PbadS pra 

B th D U H pt 1 Ja 0 4 ,Th m 


b I rupt d I nta 
xam U h J til 

Th f l 


t nt 


ft f s 

hod t b ira a I m I n 
a na bh h J b I nd ibe t tppi 


h Ixf Im 
r\ t b i 1 i d I It , 

nil 1 ranotui 

sf t h line rs uii 



JARCHO DELITCRY OF THE ADHERENT PLACENTA 271 


degrees r N'o fetal heart ound were elicited \\hci»lhe 
cervix was sufTciently dilated and th presenting part 
was m the mid pehi medium high f reep were apphcl 
and a tillborn child Itliecrel Thirt) minutes later the 
patient bc^an tn blec 1 but n t ahrmin l> Then an 
attempt wa made to expel the pla enta b) Cr <1 exj as 
Sion but it was unsucces ful 
After a wait of i hour and o miniilc it was deeided 
that further means woul 1 have to be taken to effect the 
delivers of the placenta Since the patient had had her 
finders in ide the aagina on e\eral occa ions during labor 
and conscquenllj the potcntiahli s It r intection were \ct> 
great I was reluctant to r ort to manual extraction and 
decid d to emplov the Mojon Gabastoti method 

One hundred cubic centimeters of warm sterile normal 
saline olution w rc inj cUd into the umbilical cord \cin 
b> means of a o cubic centimeter Record sj ringe \\ ilhm 
o minutes the patient had a strong pam and cx^ elKd the 
placenta 

Four hours later the tcmperaturi. dnppcd to too 
degree F The \ atient ran a f iirl) normal postpartum 
cour e except that the temperature ro to rot degrees 1 
on the third day when the breasts wer di lend d She 
\j.% di charged on the tenth day m good condition 
Case a B S a ed 32 mpara wa admitted to the 
Beth David Ho pilal Januarj 15 1924 There was a 
normal birth at term The duration of labor from the 
htst pain to the birth of the child was 3 hours and 35 
minuter 

One hour after deluerj mild Credi expression wa per 
formed but the placenta was not expelled As there was 
nc bleeding I wailed 4 hour before invading the uterus 
then I explored the uterine cavitj and found the placenta 
firmly odherent 

Rather thin attempt manual separation I rc orted to 
the Mojon Gabaston metl od Two Jiundrcd and fifty 
cubic centimeters of warm sterile normal saline olution 
verc injected into the umbilical cord vein after which I 
waited for another 40 minutes Then the uterine cavity 
was explored again but the placenta came out i ith the 
mere introdu tion of the gloved hand The olution had 
evidently effected mechanical separatun of the placenta 
so that onlj the stimulation of the hand was neces ar> to 
cause its expulsion 

Th patient was discharged well on the tenth da> Dur 
ing her entire sta> in the ho pital h r temperatur never 
TO e above 90 5 dc rces F 

Case 3 M W a cd 22 gravida I married a years 
was admitted to Sydenham Hospital April 8 1927 The 
membranes had ruptur d an hour and a half previously 
The patient had a Ion'' dilHcult first sta e of lalrar but was 
d I vered of a girl weiohin 7 pounds 12 ounces 4 hours 
after admi ion The mother was very obese and heavy 
and di tinctly of the hypothyroid type She weighed 
244 pounds and was 5 feet 4 inches tall 
One hour and a half after the delivery of the child the 
placenta had not yet been expelled In a patient so x 
tremely obese manual extraction would have been very 
difbcult since there was very little room m which to work 
no matter how widely the thi hs were separated The 
Mojon Gabaston method was employed 
Eighty cubic centimeters of warm sterile normal saline 
solution were mjected into the umbilical cord vein Five 
minutes later the patient had a pain but the placenta was 
not ejected Then 60 cubic centunetcre more of the solu 
tion were injected and within 10 minutes the patient had 
t VO pains and expelled the placenta 
The puerperal course was uneventful and the tempera 
turt r mamed normal through ut thi penod Thepatint 
was di charged well on tl e tenth day 


SUilM \RY 

Vinous stitistics demonstnte tint m'lnuil 
removal of the adherent placenta js t dangerous 
procedure It Ins been variousU estimated that 
the mortality is 10 per cent and the morbidity 
from infection of the uterus 25 per cent following 
this ojicration 

rhe Mojon Gab iston method offers a useful 
alternative cspecLillj m outljing homes where 
skilled assistants cannot be obtained and 
asepsis IS necessarily imperfect Esscntiall> this 
method consists m the injection of 200 to 300 
cubic centimeters of warm sterile normal saline 
solution into the placenta through the umbilical 
cord vein Ihis solution distends the placenta 
and ruptures the small vessels connecting it with 
the placental site of the uterus thus forming a 

retroplaccnlal hvdroma the mechanical ac 
tion of whith produces separation and expulsion 
of the placenta 

The great majont> of workers who have used 
the Mojon Gabaston method report results su 
penor to those following manual extraction In 
the three cases reported b> me the placenta was 
delivered in from jo to 40 minutes and the 
course of the puerpenum was uneventful 

Tlie following points with regard to the appli 
cation of the Mojon Gabaston method deserve 
special mention 

I The procedure is simple requiring onlv a 
few saline tablets for the solution and a Record 
or Lucr s>nnge 

No anTslhetist is required as for manual 
extraction 

3 It IS not necessary to rcscrub or change 
glov cs 

4 Since the injection is made into the unsoiled 
portion of the protruding umbilical cord there 
IS no danger of carry mg infection 

5 In placenta accreta there is a possible 
chance of securing separation by the Mojon 
Gabaston method or by this procedure m con 
junction with Crede expression Purthermore 
even if the injection of the saline does not prove 
effective it facilitates the subsequent manual 
removal of the placenta 

6 In precipitate labor when there has been no 
time to prepare the external genitalia properly 
manual extraction is hazardous because of the 
great Ukehhood of subsequent infection In such 
cases the Mojon Gabaston procedure is much to 
be preferred 

7 The site of the injection may be touched 
with tincture of iodine or mercurochrome The 
bladder should always be emptied before the 
injection 
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THE ESriAIATION 01 PERMA\E\r rO\Cno\AI DISABIIin 


roi Lo\^I^c 

B\ R\rrii M CM rn \b m . 

AT the pro ent timt. c\er\ ph>sician in 
acti\e practice is called upon frcqucntlj 
almost daih to examine and treat paticni<i 
who have been injured m industrial occupations 
the majorit} of injuries occurring, under such cir 
cumstances comes directh within the scope of 
workmens compen ation legislation Among 
such injuries fractures of hone assume a position 
of great importance becau e some degree of per 
manent di abihtx is a xcr\ frequent cquel To 
call attention to the principal factors which mat 
aid in forming an opinion as to the degree of this 
disabilitj IS the object of this paper 
"Man) injuries while ctere cau c onl> tempo 
rarj disabilu> That i to sat when healing has 
taken place the cure is complete and the work 
man so far as. he or anjone else is able to dis 
coter and so far as his working capacitj goes 
as good as he was previous to his injurj The 
lime required to effect the cure mat tart from a 
few dats to scteral months or eten longer the 
disability ma> be tert slight or oal> partial or 
It mat be complete while it lasts regardless of 
all this the es ential feature of such disatilit) is 
that It is temporary In all such ca-^es after the 
treatment has been successful the onl> question 
remaining for the surgeon to decide is as to the 
length of the period of disability m other words 
upon what date did the healmg period end and 
when was full functional capacity re established^ 
This period of time determines the amount of 
compensation which in these cases mdcronifics 
only for the time lost from work As a rule the 
answer to the above question la faulv easily 
giv en 

WTien however as is unfortunately often the 
case the mjury owing to its nature determines a 
permanent disability or reduction m functional 
capacitv the problem confronting the surgeon is 
not so simple This disability may be complete 
or partial in the latter case it becomes the duty 
of the surgeon to estimate the degree \Vhile it 
IS true that most of the various state compensa 
tion acts contain specific chedulcs of indemnities 
for certain definite injuries such as amputation 
etc It la obvaously impo sible that these could 
cov er the whole field It is also true that frequent 
ly the«e specific schedule repre ent mere arbitrary 
values which have been assigned to certam spea 
fied disabilities such values may or may not 
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expre s a true estimate Be that as it may we 
ire not licrt concerned witli definite specific 
disaliiliiics or mutilations for which definite in 
dcmnilits arc prov uled bv law But it is apparent 
that the range of pos'sible disabilities is cntirclv 
too great too mun unknoi n factors enter into 
the heahii" ot wounda each patient is too in 
dividual in hi reaction to injurv for any law to 
lie framed which could assign a specific indcmnitv 
to everv injurv Hence everv ca e not covered 
bv a {iccific indcmnitv in a law must be exam 
iiicd carcfullv and an cv iluation of the evisting 
permanent di abilitv mult as a result of such 
examination 

Di abihiv or lu of lunction mav be viewed 
under several different aspects In the first 
phee wt mav have an aiat mi al disabilitv In 
these cacs there is an actual loss of omc portion 
of the organism as m an imputation of a leg 
The disabilitv mav be/n« tional that is although 
the disabled part has not been removed and still 
forms an micgral part of the organism it is 
whoUv or partially u eless As examples of this 
may be mentioned an extremity paralvzed as a 
result of a fracture of the spine or severance of 
a peripheral nerve vicious union m a fracture 
etc hmallv the disability may be prifesstonal 
in the latter case the mjured man may be com 
pletclv unable to perform the work which he did 
previous to his accident and yet be entirely 
capable ol domg bometliing else 

The degree of functional impairment or di abil 
ity IS expressed in percentage Under the laws 
of most European countries the normal healthv 
orpinism as a whole is considered as representing 
loo estimations as to the degree of impairment 
rc'iulting from the loss of several fingers a hand 
\naous union in a fracture etc are made with 
thib as a standard Lnder most of our state laws 
however specific values are assigned to the 
various parts of the extremities which leads to 
evaluation frequently upon a different basis 
For example a claimant mav present himself with 
a stiff almost useless wTist the result of a fracture 
at the low er end of the radius The arm abov e the 
elbow IS entirely normal Under manv of our 
laws the arm from the elbow down would repre 
sent 100 and the estimate of functional lo s 
made upon this basis Naturally hovcver many 
conditions arise in which the functional capacity 
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of the bod> is a whole must be taken is the 
stand ird for comparison 

To estimate disabilitv with anj degree of 
exactitude requircb a thorough examination 
otmd judgment experience and common sense 
The examiner must likewise preserve a thor 
oughlj judicial attitude Previou lo the advent 
of compensation legislation which i a matter of 
recent jears surgeons were rarclv call d upon 
to express an opinion m exact figures as to the 
degree of disabilitj m anv given ca e todav it li, 
a matter of dailv occurrence In the beginning 
with no previous experience to serve as a guide 
these opinions often represented mere gues es 
todav however bv taking into consideration 
certain f ictor-, which have I een found to be im 
portant and bv considering a ca c in all its 
aspects an examiner can arrive \t a figure which 
seems to be ipproximatelv correct for practical 
purpo es that such is the case i demonstrated 
bv the fact that anv number of independent 
e pcriemed examiner in reference to a given 
case will arrive at \er\ nearlv the ame figure 
with but slight variation t ne w v\ or the other 

If the estimation of disabiUtv f Ibwmg ui 
juric could be reduced to a strictlv maihemati al 
basis the problem would be comparativelj simple 
several attempts have been made with tins object 
in view but thev all leave much to be desired 

Moorhead suggested a standard of end result 
values based on the three factors of function 
union and emtour lo function he arbitrardv 
a signed a v vlue of bo per cent to union or 
healing a value of o per cent and tc contour or 
cosmetic re ult A value of 20 jcr cent “'ev rd 
objections ma> be urg d again t thi meth J 
The principal one is howe er that the m st im 
portint element in the above formuh function 
which must be known before the formula cvn be 
api heel IS the one which wc arc mo t interested 
in Ictcrmining \nd Junction cannot I e 1 l r 
mined without taking into con iJeration union 
ir healin,^ which forms ih ccond factor in the 
formula Consequentlv we are ju t as lar from a 
mathemati il ba is a ever for the c timition f 
function still remain a matter of per onal jud 
m nt and experience even though we wa h I 
make u e ot tht. u c ted i Un Lveti thoi^h 
this were not true in m\ opinion the value 
as igned to (ontour or co m tic re ult i alto 
gelhcr too hi^h 

The method of k ssler makes u f f i tor 
which are caj able of measurement ilh ome 


\Ioo h d J 



\1 



degree of iccurac} it 1 true These factors ar? 
(i) joint movomene (2) muscular power anl 
(’3) CO ordination and brain control But haun 
obtained thee measurements the jroWeir 1 
applving them so as to determine correct!} the 
loss of function m a limb as a whole still remains 
Bj a signm^ certain arbitrar) values to the va 
nous joints and parts of an extremitj a defimie 
figure mav be obtained but again the per onal 
factor has entered and in mv opinion theresult 
arc no more accurate than those obtained bv a 
Simple estimation based upon a careful con 
sideration of all tho c factors present which go to 
make up the disabihtv In fact in certain ca c 
the figures arrived at by kesslers method will 
be entirely too hich Certain other reasonable 
olijcctions to it mav a! 0 be advanced but a full 
di cus ion of the method do s not come witbm 


the “Scope of this paper 

So far as I know no method has been dcvicd 
up to the pre ent time into which the personal 
element doc not enter Consequentlv none of 
them give figure which we can be sure are ab- 
solutelv reliable in the last anal>sis Undersuch 
circvim unces I believe that aw opinion ba td 
ujK>n thorough examination good judgment 
common en e and experience 1 just as valualle 
as one ba ed upon the application of anv arbitran 
formula 

Aswa said prev lou 1 \ fractures con lilute one 
f the mo t frequent of the serious indu tiial 
injurie which the general surgeon is called uwn 
to treat ihev are hkewi c one of the most fte 
quent cau cs of permanent tUsabilitj thus gwm 
n e to circumstances in which estimates of In 
degree of impairment are required WTiile I do 
not believe as stated abov e that the estiraation 
of di abilities cv n ipproachc an exact science 
in a erv remote degree or that it ever vaU or 
that there are definite rules bj v hich corretf 
figures mav be arrived at nevcrthcle s there are 
certain condition common to all fractures the 
pre cncc or ab cn e of which mu t be e tafi- 
li hed bv examination with thi object in 'i®' 
when thi has been lone definite information i 
obtained upon the basi of which if anelj m er 
preted a rtasonablv correct c timate can be 


na le , 

Tlicevoluti n of a tv pical fracture forexamf e 
me <t tht exlrcmiti s mav be con idere 
, cuj V four stage The fr t stage follows 
tnmelialelv after the accident U 1 “^uam 
hoil I ut for various reason ma} be prolon 
r se cral davs The fracture 1 recent hock u 
re ent must be eomt atted the patient mav nave 
0 U Iran pjrted om di tance cn rm u 
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hxmorrhige into the tissues ma> prevent immc 
dnte reduction Under these circumstances 
anv retentive apparatus is mertl> tcmporar> 

The second stage is that of active treatment 
The fracture is now reduced and reduction mam 
tamed with suitable permanent retentive ap 
paratus Open operation if indicated is per 
formed If the fracture is an open one efforts 
are made to prevent infection or to treat it if 
present The aim of treatment during this staj^e 
IS to secure as perfect anatomical repair as is 
possible 

The third stage is the stage of functional con 
valescence Bonj union is now well advancetl 
and treatment is aimed at promoting the rapid 
return of normal function 

The fourth stage is that of useful convalescence 
In this stage the patient returns to work Such 
work IS usually light m the beginning becoming 
more arduous and heavv as the injured member 
recovers its capacitj for performing its normal 
functions in connection with the usual occupa 
tion of the claimant Under the best of circum 
stances this recover> is uUimatel> complete 
ordmanlj it happens that a certain degree of 
permanent incapacitj remains 

It IS thus to be seen that the aims of treatment 
inan> fracture arc twofold 0rst m the beginning 
anatomical repair as perfect as possible is to be 
sought for without however at an> time losing 
sight of the second which is functional rcslora 
tion From the point of view of workmen s com 
pensation the latter is the more important It is 
also cleirlj obvious that an> estimate of impair 
ment of function or disability to be of an> value 
must be based upon conditions either actual or 
anticipated at the end of the fourth stage above 
or when no further improvement is to be ex 
pccted 

When a fracture is examined the question to bt 
decided is Fo wliat extent if an> has the func 
tional or working capacitj of the limb been im 
paired as a result of this fracture? To answer this 
the examination must be conducted with a view 
to obtaining all the information possible upon the 
follow mg points (i) the condition of the fracture 
Itself (2) the condition of neighboring and ad 
jacent structures (3) the effect of each of these 
upon the other (4) the effect of all these above 
factors taken collectively upon the functional 
efficiency of the member as a whole 

The fourth point cannot be too strongly em 
phasized There may be multiple disabilities 
but each one cannot be estimated separately 
what IS desired is the functional disability of the 
limb or portion of a limb taken as a whole, and 


not the various disabilities of its muscles nerves 
tendons etc though naturallv these must have 
lieen considered before arriving at the final 
estimate 

Another factor that of adaptation undoubted 
ly plays an cxtrcmclv important part in reducing 
the ultimate disability from anv injury whether 
fracture or not Compensation laws however as 
1 rule do not take it into account consequently 
it has been excluded from consideration in this 
discussion Its influence is extremelv uncertain 
and hard to evaluate the power of adaptation 
V arv ing so greatly in different individuals how 
ever there is absolutely no doubt that were it 
reckoned vvath our present estimates would be 
found to be too high 

Turning now to a consuleralion of the condition 
of the fracture itself it is of extreme importance 
m the first place to determine its exact location m 
the bone Perfect coaptation of fragments is 
much easier to secure m some sites than in others 
for example as a rule a better functional result 
IS secured in fractures of the shaft of a bone than 
m mtra articular and juxta articular fractures 
In these latter situations perfect coaptation is 
often hard to obtain while at the same time 
It IS of more importance than m fractures of the 
shaft m addition to this there is always more or 
less exudate and lixmorrhage into the joint the 
period of immobilization necessary for union of 
the fragments grcatlv hinders absorption of this 
exudate and adhesions will be formed which will 
give rise to functional disvbility Naturally the 
early employment of passive motion and massage 
in the treatment of such fractures will greatly 
minimize the danger of a stiff joint nevertheless 
stiffness and disability sometimes remain after 
the best possible care and are the rule m fracture 
trcalcil by prolonged immobilization as is still 
frequently the case Disability in juxta articular 
fractures may be the result of exuberant callus 
leading to a limitation of joint motion 

In fractures of the shafts of certain bones 
nerves may be injured and it is important that 
the examination be made with this possibibty in 
mind Thus m fractures at the upper end of the 
humerus the circumflex nerve may be implicated 
in tlic middle of the shaft the musculospira! A 
fneture at the upper end of the fibula may m 
volve the peroneal 

In the forearm exuberant callus following 
fracture of one of the bones may be the cause of 
great functional disabilitv by preventing rotation 
of the radius about the ulna 

From these brief considerations it is clear that 
the site of the fracture is an important factor in 
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cstjmatm the resulting disabihtv But this is 
onI> one of them 

Ihc 'vlmcment of the frigments. mi> be poor 
there ma\ be mcompiete apposition or over 
ruling union with \n<’uhr devaation of the frag 
ments ma\ have taken pla e thu so called 
vicious union shortening maj be present 
vicious callus non unu n pseularthro is all 
these prt ent them elvi. as pa ible elementsin 
evaluati in 

WTien either dclavel union or n n union i 
pre ent na correct c tinute of the permanent 
(ii abilitv can be made and one should not be 
attempted Both c auditions simj J\ mean that 
the e\ lutian af the fra lure is n t vet complete 
ton equenth the final evamination of the cl c 
slioiil 1 bt no tpane 1 until a later late when no 
further chin^c i to 1 e expected 

\ cartful dilTercntiation naust lac ma Ic between 
nonunion and [seiidirthro i however Mat 
ri t of the f rmer are readiK amenable to ir 
gical treatment with ultimate laonv uman such 
tnav or nnv not I e true m the latter c n hti n 
Wien the time of c nilidation ot vtrictureis 
prolangel btvond the lime u uil far su h a 
fracture the ca e is con iJer las n tfdthvcl 
union when the perio! of time has been much 
pralonged and can oh latnn ha not taken plue 
it becomes ane af non iim n Such 1 1 t must b 
investigated \cr\ circtulK The mt rpasmon 
ofaslrip afmu cle aria 1 1 1 etween theira turel 
ends of a bone nuv diliv um n ml tmitelv 
cuisin the ca c t a be can 1 ler {oneofptuhr 
tlirosis with rimaval ot the au t J r dtUv 
however union miv irimilK o cur Lh»1 or 
constitutional candnnn winch nnv gi c ri c i 
non uman mu t bt kept tn nun I an I arche I for 
and their ib ciicec talali he 1 1 el re i In no i of 
p cuJaril r i cm be made I eularthr i is 
\cr\ frequent ui le uthcvl n i\t la f f anv 
substance i in gun hot uni camjaound 
comminute I fri lure tl On ih thcr hand 
se ere infcrii n mu n letinit l\ dilav union 
Clinicallv in j cudirthr i the aflected part 
pre ents 1 hi h 1 f abn rrail mabiittv 

whilcfami cntir 1\ il c it cc [cm i ind swtDing 
rc V ualU U 1 1 in 1 thi km i m re or les 
normal in ij j inn c In cldaved or non union 
on the otli r Inn i lie ibnormil mobihlv i 
ra ich Ic if n met 1 me jam i alvav 
pr ent th Itj in irt w 1! mnlcckmatou 
and the km tre lucnth jr ents » Ihnh or 
cvinotic m mn \ ih often tr pint change 
SkUorim Ilk u t iisinlJi hoi omt idenco 
ofcnllu 1 rmiti n in ca t af non union meats 
of p eudarthro i no callus is pre ent and the 


ends of the fragments are more or les rouiv’ai 
off 

What effect hasanexistin^pseudarthro i upon 
the functional cfficiencj of the affected lur^’ 
Naturallv under the best of circumstance the 
disability i considerable the degree hostier 
vanes somewliat with the situation of the fal e 
joint and with the condition of the surroundm 
structure The principal consequence of 2 
p eudarthrosi is an insufficient n idit> of tte 
affected part In the humerus often to a sur 
pn mg extent this ma\ be overcome durin pur 
poseful mov ements by pov erful muscular con 
traction balding the en Is of the fra ments to- 
gether trequentiv al 0 a siti factory brace ma) 
be fitted P euclarthrosis of both bonts of ibe 
forearm t cxtrcmelv disabling and may at time 
I c equiv ilcnt to total functional lo of the 
member if it in\ >lv es but one bone the result 
miv or /rnv not be eriou In regird to the 
ra liu U the power of pronation an 1 supination 
IS lo t the disubilitv is great if there 1 Ukem e 
a ociited outward deviation of the hand du to 
mjurv m the neighborhood of the radial cpiph) 1 
th disabiliu i still j,rcater Under such cir 
cumsunc the grip of the fingers i exlrcmeiv 
weak P udarthro is in the ulna 1 much less 
di aiding 

When we t n ider the lower extremity we 
find that p eu iarthr es here are of much gicalct 
cm equen e The pnnvipal quality of the 1 g 1 
s ill lity anf nv amount 01 mu cular conUaetc 
can liirm h sufficient oli lily for wei ht bean 
appaniu likeyae while of seme as istancc 
ncvcrthelc leaves much to b de ireii 1 cud r 
thro Ci ol ific femur and tibia may at lim s le 
ufficieiitlv di ibhng as to require amputation ot 
the leg fortunate) the former 1 ran. Paulat 
thro is of the fibula alone however may le 
pre ent with very little diminution in thefurettoa 
of the le^ pro litd that the external naileolu 
I intact otherwi c there \ill be marked outward 
Icyiatim of the foot with coa eouent tncrca e 
in di ability . 

In all case of p eudarthrosi the condition ot 
i ociatcd trii turc in the hmb is of the utmo t 
importance interference with ncf\c or mu c 
function naturillv greatly an ment the de ric 
of di abililv 

Union of a fneture may occur with the frag 
ment in such a defective po ition that tie func 
lion ofajartare erna U interfere 1 with Sue 
mav 1 )C the re ult of angulation ovcrnlin" 
ome other vnnclv of incomplete reduction I 
nvav a\ o ! c the rc alt of too early resumption 
functional activity before sufficient bone has 
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formed m the callus The effects of mcious union 
are as a rule least marked m the humerus Here 
unle s none function is interfered with or short 
enmg is extreme considerable degrees of dc 
formity are entircl> compatible wth perfect or 
almost perfect function of the arm Such is not 
the case in the forearm Angular deaiation of 
either bone may seriously interfere with if not 
entircl> abolish the mo\ements of pronationand 
supination in addition if pronounced deaaation 
of the hand to the affected side maj be produced 
leading to weakemng of the grip and serious 
disabihtv Angular de\iation of both bones may 
give rise to an impairment of function amounting 
practicall) in extreme cases to complete loss of 
the hand Deformit> at the lower end of the ra 
dius gives rise to a high degree of disability by 
interfering wath the movements of flexion and 
extension at the wrist If this is as ociated with 
tendon adhesions stiffness of the fingers etc as 
IS so often the case the disability reaches an 
extreme grade and the hand u practica]l> useless 
Vicious umon occurring in the lower extrcmit> 
ma> likewise have serious consequences Short 
enmg which is ordinarily of least importance will 
be di cussed later Angular deviation however 
unless e\tremcl> slight cannot fail to cause some 
disturbance of the axis of weight bearing In the 
leg and foot the arrangement of the bones their 
mutual relationships the strength of ligaments 
the duection of muscular pull in fact the entire 
structure has been developed for the purpose of 
supporting the weight of the body and for loco 
motion under normal conditions and can only 
function at maximum efficienc) when the hne of 
weight bearing falls in its normal axis Any 
deviation in this normal axis sets up numerous ab 
normal strains andstresses in the entire extremity 
including frequently thepelvisandspinalcolumn 
Such a condition cannot but be productive of 
more or less marked loss of functional cfBcienc> 
In the milder grades this ma> be manifested 
onlj as pain resulting from tired and over 
stretched muscles and ligaments Upon the 
resumption of ictmtv after a period of rest such 
pain raaj not immediately make itself felt but 
after a varying period of use it comes on and 
persists constituting a marked disability m a 
man whose work compels hmi to be constantly 
on his feet In all such casts the various forces 
present in the extremity while it is. m use should 
be carefully investigated Wliile pain being a 
purely subjective manifestation is undoubtedly 
often simulated and more frequently exaggerated 
nevertheless m many of these cases a careful 
study will often reveal a physical basis for it 


Marked angulation of the femur fractures in 
the neighborhood of the knee and ankle joints 
with union of fragments m poor position partic 
ularlv fractures of one or both malleoli fractures 
of the tibial shaft fractures of the os calcis or 
astragalus fractures of the metatarsals — all these 
various forms of fracture giving rise to static 
disturbances or by mechanical interference wath 
the functions of joints may occasion disabilities 
which are usually considerable and which may 
occasionallv be equivalent to practical loss of 
the member 

Fortunately many of these conditions are to 
day amenable to surgical treatment such being 
the case no estimate of permanent disability 
should be made in thcsc cases until it is certain 
that no further improvement in the condition 
pre ent can be hoped for from expert surgical 
procedure 

Another factor m evaluation which must be 
considered IS shortening A,5 stated above it has 
not an import incc of the first order It is due to 
angulation overriding impaction or extensive 
lo s of substance such as occurs m osteomyelitis 
or gunshot wounds It is usually not marked 
although occasionallv it may be enormous under 
which circumstances it becomes a consideration 
of prime importance In the humerus it need 
enter but little into our estimate in the forearm 
much loss of substance of one bone presents an 
absolute obstacle to umon in that bone and we 
have developed a pscudarthrosis Under certam 
circumstances union with shortening of one bone 
may give rise to deviation of the hand to one side 
or the other thus occasioning permanent disabil 
ity Shortening of both bones of the forearm as 
1 rule IS due to umon with overriding of the frag 
ments m such a case the disability present is 
the result of iactors other than the shortening 
such as loss of pronation and supination tendon 
adhesions nerve pressure etc 

In the lower extremity shortening of 3 to 4 
centimeters is usually readily compensated for 
by tilting the pelvis and does not constitute a 
disabilitv as a matter of fact there is frequently 
a. normal variation present m the length of the 
two legs Above 4 cm the injured person limps 
more or less but with a solid extremity good 
almcment and vigorous muscular development 
claudication docs not constitute a very serious 
disability for the average workman Naturally 
with extreme degrtes of shortening the disability 
IS correspondingly greater 

Abnormalities of the callus following a fracture 
are not infrequently the cause of permanent 
disability The callus may be painful from 
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inclusion m it of ner\e fibers or frequentlj for 
no reason at all that we are able to ascertair And 
this painful condition ma^ not respond to an\ 
treatment The callus ma> be too large either from 
o\erproduction in the first place or from failure 
of absorption — persistent callus Infection is 
an important element m causing overproduction 
WTien too large the callus mav interfere mth the 
normal action of muscles and tendons occasion 
difficulty m wearing shoes and sometimes give 
rise to ulcerations of the overljing skin Nerves 
may be included in it with abolition of their 
function and peripheral paralysis In the fore 
arm it may interfere with the normal movement 
of one bone on the other and not infrequenth 
leads to a fusion of the two bones 

Chronic suppuration due to osteomyelitis i not 
a direct factor in the evaluation of permanent 
disability when such a condition i pre ent it 
represents but one stage m the evolution of the 
iracture Under such circumstances no estimate 
can be made vvith any degree of exaclncs and 
none should be attempted the final examination 
and a sessment should be postponed until such 
time when no further treatment of any kind i 
indicated and no further change in the condition 
of the injured member is to be expected 

All of these various pathological conditions 
which have just been described arise directh 
from and arc iniimatelv connected with the 
healing of the fracture itself Anv or all of them 
are capable of producing varying degrees of per 
manent disability consequently m »nv given 
ca e the effects of the presence of one or several 
of them their degree of seventy etc all must 
be taken into consideration in the final estimate 
of loss of function But having done thi (he 
list of factors giving n e to permanent di ability 
IS not yet complete There till remain for dis 
cussion pathological conditions giving n e to 
disability an mg as a result of a fra lure but 
affectmo It sues and structure other than the 
bone itself such as ni-rves mu cles joints and 
circulatorv channel 

Disturbances of nerve function may be mani 
fested either subjectively or objectively 

The principal if not the onK objective mani 
festalion is pam A certain amount of pain and 
oreness i o frequent following fractures that it 
may almost be aid to be a c m tant fin ling As 
a rule however it rapidh di ippcars foHowino 
resumption of normal activitv to recur perhap 
to some slij^ht extent during damp or changeable 
weather isuch pam mav constitute an mcon 
vcnience it is true but it i not a h abditv On 
the other hand ta e are often een m which the 


pam is very severe and mav persist for vears 
Under the e circumstances a real di<abiht\ i 
produced Such pain is often due to nerve com 
pression by callus to the inclusion of nene fiber 
in a healed car or to factors of which we are 
ignorant at any rate no definite cau e for it can 
be di covered As a rule pam in the lower « 
tremity gives ri e to more di ability than pam m 
the upper In all cases of alleged disabilitv from 
pain extreme care must be taken not to assi^m 
to it undue importance Pam is easily simulated 
and there is no standard by which it maj be 
appreciated also there is an unconcaous ted 
enev common to practically all human beings to 
exaggerate it m evaluating pam therefore thee 
ChinejS should be taken into account On the 
other hand it should never be lost sight of that 
severe persi tent pain is not infrequently present 
particularlv following fractures of the leg and 
that definite sometimes marked disability mav 
result from jt 

From an objective standpoint we may have 
definite paralyses as a result of nerve injuries 
WTien present these arc a very important factor 
m the determination of di abilities Disturbance 
of nerve function may be the result o! direct in 
jury at the time of the fracture or may occur 
seondanlv from pressure bv or involvement of 
the nerve m the callu Minor degrees of fun 
tional nerve disturbance are frequently pre ent 
and are manifested by trophic di turbance 
cutaneous anarsihe la etc TVfe delicate glo v 
condiinn of the skin of the hand and finders which 
js 0 commonly ob trved after fractures of the 
forearm and wrist is undoubtedly due to inter 
fercnce with nerve function As (f meM la 
cases of severe nerve injury often pre ents a 
difficult prol lem on account of the uncertain 
prognosi It mav not infrequently be necessary 
to allow cveral month to tlapse to attow for 
possible regeneration before undertaking a final 
estimate Many case arc amenable to surgical 
treatment while others are not In ic s of all 

thi extremely careful and punstakmg study of 

all ca e showing nerve involvement i nec 
essarv 

Closely associated with ncrvcinjury is muscular 
atrophy To some extent it is constantly presen 
following every fracture WTiile di use from pro- 
longe 1 immobiluation is commonly assigned as a 
cause for it in the ab cnce of definite nerve 
injury it may well be that certain other uctors 
are aJ o active in every case The chief of these is 
the so called trophic disturbance due profi- 
ably to obscure disturbances of nerve function 
but V fuch are not due to direct trauma from trie 
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fncturc or to inj of the other conditions men 
tioned ibove is causing nerve injury WIntever 
the cause the degree of muscular itrophj must 
ah\a>s be taken into account in estimating 
disabilit> 

To determine the degree of atropln com 
parative mensuration is ordmarilj emplojed and 
furnishes sufficient information for our purpose 
But in taking the measurements care must be 
exercised and the sources of error and fallacies 
of the method kept clearly in mind For example 
the thigh being conical is difficult to measure 
correctly unless care is taken to have both legs 
in the ‘;ame position and equalK relaxed and 
unless the measurements are taken at exactly 
corresponding points on each extremity On the 
other hand the calf is much easier to measure 
because it presents an easil\ accessible maximum 
circumference the same is true of the upper arm 
while the forearm again presents the same 
difficulty as the thigh Assuming tint correct 
measurements have been taken howexer caution 
must still be exercised in drawing conclusions 
muscular development is frequently nsvanmctric 
The right arm 15 normally larger in right handed 
individuals as is well know-n and the reverse is 
true of those who are left handed the calves of 
the legs are often unequal in size and it is some 
times the right sometimes the left which is 
larger finallv certain occupations may give rise 
to work hypertrophy of muscles which arc nor 
mally not overdeveloped m the average individual 
Overriding of fragments and adema may also add 
to the uncertainty Fortunately much assistance 
may be gained from palpation in a normal in 
dividual the muscular masses while thev may be 
unequal in volume are equal in consistence 
softness and flabbiness certainlv indicate atrophy 
and the sensation furnished bv such muscles is 
almost characteristic In certain cases par 
ticularly those in which atrophy is extensive 
electrical testing of the affected muscles is often 
of value 

The condition of the neighboring articulations 
followang a fracture must always be a subject of 
careful investigation Complete ankylosis while 
it does occur is fortunateU rare partial ankylosis 
is more common and varying degrees of stiflfnesb 
are present in practically every case unless the 
conditions of treatment have been ideal All of 
the minor forms of joint disturbance and some of 
the more severe ones are usually due to pro 
longed immobilization others particulirly the 
graver types result from the relation of the frac 
ture to the joint giving rise to injuries of articular 
cartilages imperfect reduction of fragments 


constituting actual mechanical hindrance to 
joint motion etc Limitation of joint motion 
may also result from scar contraction following 
compound fractures Finally all of the periar 
titular structures may be the scat of a pathological 
process giving rise to a condition of so called 
chronic arthropathy The stiff and painful shoulder 
so frcqucntlv seen following trauma to this 
joint particularly in middle aged and elderly 
patients is a typical example of such a condition 
Unless carefully treated with early massage and 
passive motion fractures m the neighborhood of 
the wrist joint arc particularly liable to leave the 
wrist and hand disabled since the intimUclv 
associated flexor and extensor tendons share 
largely in the pathological process 

Jn cases of complete ankylosis the degree of 
disability depends first upon the decrease of 
functional cfliticney due to loss of motion in the 
joint ind second which is the most important 
factor upon the angle of fixation The latter 
may determine the question as to whether the 
functional loss is 10 per cent or 100 per cent 
In cases of partial ankylosis the arc of mobility 
retained whether favorable or unfavorable is 
the deciduig fxetor 

\ll cases of limitation of motion and of partial 
ankylosis arc benefited bv the resumption of 
normal activity so far as possible consequently 
no final estimate can be made before use of the 
extremity has been undertaken ind no further 
improvement is manifest It is often astonishmg 
to what a degree limitation of motion will disap 
pear naturally such is not the case if the limita 
tion is due to a mechanical obstacle 

Circulatory disturbances are frequently seen 
after fractures After removal of a cast the ex 
trcmity commonly becomes somewhat cyanotic 
and oedematous for a time particularly the leg 
with use however m most cases this rapidly 
disappears But we sometimes sec cases in which 
it persists Under such circumstances it may be 
due to phlebitis or to other factors the nature of 
which IS obscure OccisionalK this adema be 
comes hard and firm and xery painful the 
prognosis here is bad the condition is more or 
less permanent it gives rise to considerable 
impairment of function and must be considered 
an important factor in estimating permanent 
disability 

These diverse variations from the normal 
which have just been discussed the concomitants 
comphcations and sequela: of fractures represent 
the positive elements which must be considered 
in estimating the degree of functional loss 
Disability is conditioned by them It seems self 
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evident m general that the more closel> the final 
result follonmg fractures approaches the anatom 
ical normal the better the functional result The 
question 13 summed up briefly and exctllenth 
b> Llettelljm and Jones as follows 

1 A close interdependence obtains between 
the character of the anatomical union and the 
ultimate functional results 

In a simple fracture given good almement 
sound union and the al sente of complications 
such IS generallv correlated vath excellent func 
tional results in no / per cent of cases 

3 ^\ith faultv alinement the ultimate func 
tional efficiencv of the limb is usualK impaired 
and this m general m direct ratio to Iht methan 
jcal imperfections thereof 

So far I haxe attcnijitcd in this i>apcr to dis 
cus onij those more or Itss dclinite tangil Ic 
and pnncipallv phvsical conditions associated 
with fractures the effects of which on the ulti 
mate functional tlhuen \ of the part are sustept 
iblc of measurement or estimation with an 
approximate degree of aeturtcx Other fictors 
are undoubtedh present to som extent in everv 
case and influence the ultimate r suit but their 
effects xarj so much in etch individual and are 
in general so intangible thit as a rule thev 
must be disregarded in estimating iisabilitv \ 
few examples max make thi clearer 
The psxchic attitude of the patient pUxs an 
undeniable rflle in his omplote rceoxerx I am 
not hero referring to eases of sunulaiim or 
mabngenng or to the traum iti ncun cs But 
some cases seem to Ji k ci ni dcnce in themseKcs 
and are unable to m tke i proper effort t > r oxer 
function cxen when the {hxsicil imjairment is 
relati elx slij,ht anl this 1 tru m ci e nh rc 
no compensation is expected 
Another factor is the per nal r ffiucnt of 
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skill e not mfrequentlj see patients who have 
regamed functional u e of a membertoasuqins i 
degree in spite of w hat is apparently an cxtreirdy 
graxe physical handicap on the other hind 
patients are seen m v hom the return of funciinn 
IS far from being what w should expect and thi 
in spile of their best efforts 

Clo elx related to the factor last mentioned 
IS that of adaptation or accommodation of the 
indixiduai to the changed conditions following his 
fracture which w is briefly mentioned above 
This undou! tedlv pliys a large role in every ca'c 
nexerthclc s the degree to which it will bnn 
ihfut improvement cannot be anticipated nor 
estim itui 

The ige of the iJiiimnt is i) 0 of importance 
Recovery from fractures m those past middle 
Ufe IS un liubtcdiv slower and 1 s complete as a 
rule but even this i subject to individual 
V in iti< II 

In alt as s it must he clear that no opinion 
an I e based on amtomical findings alone 
\\ hde in general is w is stated above anatomical 
and function il re ults are usually closch inter 
dependent xct this does not hold true m even 
case and it is upon the basis of function'll cm 
cicnev that Ht must base our estimate In U 
cases wc cannot confine our examinition to the 
fraciur ahne and I ase our opinion upon its 
conditi n the i indition of all the parts of the 
affcctc 1 member must It taken into consdera 
tion If the lest ns are multiple also wc cannot 
cvaluit them separately assi mn a certain 
percentage to the fracture another pcrcenti 
to 1 s il moll n m a joint etc The sam 01 
hgurcs ol tame 1 in this w ly docs not represent 
the actuil disability pres nt but it is not mire 
quent to ee an attempt made to arrive at it in 
this wax In txtry case the estimate i to U 
n a Je of the loss of function of the limb as a 
vyhcl and not upon that of its various parts 
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SPINAL AN.LSTHESIA 

By C D SCHUTZ M D Phiivdclpiiiv 
La L H p tal 


I T IS obviously true that the ideal anesthesia is 
local anesthesia and it is equallj true and 
ob\aous that the ideal local an'cstbctic has 
not as >et been found When it is found half 
of our surgical worries wall be dispelled At 
present we ha\e at our command man> different 
methods of administering local anaesthesia and 
man> different agents for its use Most of them 
are accept ible liut no one of them is entire!> satis 
factor) Spinal ana.sthcsia we belic\e has its 
place in this group and m selected cases accord 
mg to our present standards of comparison is 
as near!) satisfactoiy as an> of the available 
methods As in most innovations in surgerv each 
has Its lojal advocate— a lojalt) that in some 
instances proves dangerous because of its blind 
ness In the Lankenau Clmic wc began the use of 
spinal anssthesia with the hope of giving the pa 
tient the benefit of its avowed advantages \\c 
have continued its use for over 2 jears with a 
realization of its dangers and its disadvantages 
but wath a recognition of its distinct advantages 
It IS the purpose of this paper to present the facts 
0! spinal anissthesn as we have learned them 
from our experience of over 2 000 cases fliough 
we have used stovaine novocain and scurocainc 
our largest experience has been with apothesine 
and It is this drug that has been used in all of 
the cases with which this report is concerned 
Spinal anesthesia has been so widel) used that 
it would seem trite to speak of its advantages and 
Its indications were it not for the fact that one is 
so frequentl) questioned as to whether or not it 
IS an anesthetic of sufficient merit safetv and 
advantage over general anesthesia to justifv its 
use We are of the decided opinion that spina! 
anesthesia is the anesthetic of choice in selected 
cases with the emphasis on selected cases Just 
what t>’pes oi cases we consider as belonging to 
these selected cases will be discussed below 
Apothesine produces a paral)sis of the sensorj 
and motor nerves involved in the area of an 
Kstbesia It is esscntiaU) a peripheral nerve 
paral)e>is and has certain distinct advantages over 
general anjnsthesia It abolishes pain but un 
like general anaesthesia the pim is abolished bv 
producing a peripheral bloc to sensor) stimuli 
thus giving true anoci association This maj be a 
factor m the lessened amount of shock shown by 
patients so anaesthetized Its greatest advantage 


however and one of sufficient merit to justif) its 
use IS the perfect relaxation which it produces 
The relaxation is almost cadaveric and thus al 
lows the operator to proceed with the minimum 
of technical difficult) — a distinct advantage to 
the patient as well as to the surgeon no matter 
how skilled the latter ma) be Tor example we 
attribute our low mortality of per cent m acute 
appendicitis partly to the fact tint this form of 
anxsthesia is usccl in so many of these cases for 
It allows good exposure wath delicate retraction 
As the effect of the anTsthesii sul sides this 
relax ition disappears but its duration is sufficient 
to permit almost any abdominal operation Its 
efficient effects sometimes last from 45 minutes 
to an hour — although it is seldom satisfactory for 
a longer period 

The safety of this form of anxsthesia Ins in 
our experience been absolute We have never 
had a mortahtv w hich tould be attributed directly 
to the an'cstbctic and wc have nev^er seen a single 
sequela which has warranted anything more than 
transitorv concern We do not however consider 
It harmless Lvery case in which this an'csthesia 
IS administered is carefully selected carefully 
watched and the dose of the drug is cartfullv cal 
cuhted and circfully given It speaks well for 
the safety of the an'esthetic when we state that 
in this clinic the interne who administers it is 
changed every three months and except for prac 
lice on the cidaver and by observing others has 
had no previous experience 

INDICATIONS 

There arc certain types of cases which to our 
mmd demand spinal ancesthesia others in which 
it miv be indicated and still others m which it is 
dehmtely contraindicated In the past years 
our postoperative pneumonia mortality has been 
reduced to a very low figure and although there 
are other factors involved such as prt operative 
treatment and the comparative exclusion of 
ether an'csthesia we attribute i large part of this 
to our practice of using spinal anesthesia in all 
cases having pulmonarv symptoms m which there 
IS no definite contra indication to spinal an 
xsthesia Practically ev ery case of intestinal ob 
struction is operated upon under this anesthesia 
In this type of case the technical difficulties are 
reduced to their lowest degree by the complete 
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rcldxalifn jTrduced the anisthesia Turther 
more the tendenej of the dil ited jntestines to fall 
awaj from the anterior abdominal wall prac 
ticillv abolishes the usual difBcultv in r plaang 
the eviscerated intestines and aids in decreasing, 
the amount of shock fnllovvang this oreration 
The technical difficulties which are to he expected 
in cases of lar|,e abdominal tumors secondary 
operation where the viscera arc bound up bj 
adhesions thick abdmnnal wills and cspeciall> 
in difTi ult kidnev operations almost invan 
ablv clisappeir when spinal anesthesia is 
used \bdominaI pus cases demand spinal 
anxsthcsia even when the blood pressure is 
lov er than the accepted minimum in other tv pcs 
of cas s Here ibs lute rclavition is not onlv 
onvenicnt to the suri,eon 1 ut it ij> of vital im 
portance to the patient tverv addc I triumatism 
used in obtaining the necessirv exposure vastiv 
increases the danger of spreading pus which 
nature has taken o much trouble to localize and 
wall of! This cannot be oxeccmphasized for 
to get good results in the c cases cne roust handle 
the tissues Iovin„lv and this is well mgb im 
possible under gas anasthcsia an I often diffiruU 
under ether 

There art certun cases in which operation can 
lie <hnc vvith comparative ease under gas or 
ether anxsthcsia I ut better results are had if 
operation is d me iin Jer spin il anxsthcsia These 
cases include those in \ Inch there i> evidence of 
renal insutBcicncj ir d\ function as shown b> a 
high blood urea ill imiin and asts m the unne 
It IS of course well known that ether causes 
destruction of renal ii sue and that traces of 
albumin and cisis ma\ be found in thepostopera 
ii\c unne of pitients who have been operated 
under gas inaisihcsia llus renal change follow 
in,, gas ir thcr in the u ual ca e is of Jittic mo 
ment but when there is alrcadv omc kidncv 
dcficiorici Icf r [crUi n it i ecomn of grcUic 
importance Our experience h is I ctn that ca es 
with bloo 1 ure is il ove n rmal or showing other 
evidence of rcnil upset such as allumm cists 
etc m the urine are much less harmed Ly 
an operation un 1 r spinal thin unJer an\ form 
of general anx thesn Cis s with hi^h blood 
pressure pres nt a iill cult prol 1cm for anv opera 
tion and for anv anrslhcsia arc not par 
ticularlv cnthusia tic about spinal anaesthesia in 
the e cases lut wc d not hesitate m fact we 
pT fer to u c It if there is no elcciele I e\i 
d ncc of carliic wtakne ^\e have found that 
these { vtients I a veil if not letter with it 
thin iith ether anel certainh better than with 
gas 


bpinal anxsthesia is given not onlj m thed .3 
cult cases but in those in which a palonjyii 
surgical procedure is nece san Thej prartjoJ 
ahvavs do better than when a general anasihct 
lb given because postoperitive shock is rtducrl 
The fact that the spinal anxsthestn usualU iiei 
off before the open tion is completed offers no o 
jection to Its use for as the anaesthetic lei u 
lo its eff ct gas and oxvgen mav he giun aci 
th operation completed without di comfort to do 
patient or to the surgeon 

The one definite contra indication to spinal 
an esthesia IS a low svstolic 1 lood pres ure Tte 
acoipte i afe minimum sv stohe blood pre sure b 
usuallv given as loo but we hive frequcnOi u 'll 
spinal anxsthcsia in cas s in which the svstoli 
bloo I pressure was between qo and pj and ba t 
n t s cn anv particular tenrjenc^ fonarl niore 
pron unced immediate untoward svanptims cl 
the anxsthesi i than in the usu il case It hoft 
ever ifer for the inexperienced surgeon to con 
sidec i systihc pressur of zoo milhmeten a a 
mmimum of sifetv It i not alwajs possibieto 
judge h w greit a fall in svstolic pressure ml 
foUiwthrana thesia and it requires some 
cncc to calculate the proper dosar'candtocshtwite 
the proper am unt of prts urc used in the in 

j ctim f th drug It is well to rcmcmler al o 
that It IS the sv stolic blood pressure al ihe lime w 
operation that is of importance \ hloodpr« 
sure estimate liken davs or weeks before oivra 


ti n cannot s rve as a criterion 
1 lure cm 1 e no doubt that the anar the n put* 
a tram upt n the heart for the sudden fall in 
I lood pressure requires an acti e and emc«nt 
compen It rv tirdiova cular sv tern As there 
is somewhat m w strain utiiler this ana iRWin 
than un ler gas or ether wc s Idom guv *P*^' 
an tsthesia where there is evi lence of low cariiiac 


reserve b irs me time wt haw feit awl arc n w 
c nuncol thit thchighli ncr ous apprehensive 
patient is n t a suitable siil jc t f >r ihi forrn e' 
tnxblhcs! i if It 1 u cd alone The mental ctoto 

that these piti nts make for thcmscl c 
nianv of the feood effects of the anxitheiic ^ 
ever in thi l> pc of patient spinal anx’Sthwi'^ 
conjunction nth a verv light gas anest cnii 
approaches tlie idc il The cnml nation pro’-i ‘ » 
perfect rch ation complete s n orv paran ' i 
the ofcrative field with just suffici nt , 
ana?sthtsia to parahze the frontal lows 
completion if the operation a fei .u- 

owgcn restore cons lousntss and rcUe e 
I atient of the distre mg erpencncc of com 
out t the gcecril anx thesn 
liquid can be ukqn bj mouth much sooner nun 
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after general anTsthcsia — tnfles «hich often n e 
to importance in this t) jxi of patient 
In the aged and in the \ oung patient the anxs 
thesia mu t be given with care ^\c have never 
given it to a patient vounger than 14 vear \\c 
hequentlv give it to patients bevond So vears of 
age but we are alwavs guided bv the gcnenl 
condition of the individual and invanablv pro 
ceed wath caution In the verv old patient vve 
It most frequentlv for amputations of the lovrer 
evtremitv for such conditions as enile gangrene 
In the>>e patients the minimum do*; often ufTicts 
and w hether or not the reduction of the po topera 
tive shock should be a'^enbed to anoci as oaation 
depends upon one s opinion of the theorv In 
some of these patients the pre ence of an old 
osteoarthritis mvolvang the lumbar vertebrx 
offers difficultv in making a clean and smooth 
spinal puncture and it is therefore occasionallv 
di/bcult to obtam a good take But the pre 
ence of this sequela of arthritis is not m itself a 
contra mdication to spinal an$sthe«ia In pro 
static bladder and utenne operations m opera 
tions on the sigmoid and m carcinomatou ca es 
in which eaten^ive bowel re«ection is required this 
form of anssthesia wath the exception alreadv 
referred to is the one of choice 

TYPE OF DRUG USED 

\s before stated our experience has been 
largest m the use of apothe me We have upon 
occasions Used stovaine novocain and "curocainc 
but ha\ e alwrav s returned to apothesine as a more 
fa\ orable drug W e realize that nov ocam is more 
wideh used than apothesme and wath good 
results and therefore must conclude that novocain 
and apothesine are about equallv efficient It is 
not the purpo e of this paper to adv ocate apothe 
sine in fav or of nov ocam but merelv to record our 
experience wath the latter drug We have dis 
carded stovame because it is too toxic to be u ed 
wath safetv Scurocame has the advantage over 
apothesme m that it does not reqmre the wath 
dxawail of spmal fluid and that it can be used 
above the umbilical line but it has the disad 
vantage for lower abdominal surgerv in that two 
injections are required 

Apothesme pre ents two immediate untoward 
results The bmt and the more venous is a fall in 
the svstohe blood pressure with slow shallow 
respirations and a weakened pul e To the inex 
penenced operator the e ma\ ometimes be 
alarming but we have never found them un 
manageable The fallin the sv stolicpressure which 
rarelv is as great as twentv points 1 due to the 
direct effect of the drug in cau mg a paralvsis of 


the splanchnic nerves — including the v'aso con 
stnetors m this region wath a con'^equent pooling 
ot the blood in the splanchnic ves cIs I his is 
produced wath such rapiditv that the renninin^ 
jiortion of the cardiova cular svstem is unable to 
accommodate it elf immcdiatclv to the sudden 
los of circulating blood and the usual fall in the 
svstolic pressure results Generali} however 
there is npid accommodation on the part of the 
cardiova culir svstem so that the onlv aid that 
i needed to produce sufficient if not complete 
accommod ition is the Trendelenburg position In 
fact after the injection of the drug the patients 
are immetliatclv placed m the 'Irendclenburg 
position without waiting for an} further indica 
tion Later when the accommodation has been 
cs.tablishtd the head mav vnth safet} be raised 
slovvlv to the desired level However if the pa 
tient s hvad 1 raised during the course of the 
operation he should be most careful!} watched for 
sometimes the accommodation is not sufficient 
to off t this added burden If the Trendelenburg 
po iiion is not sufficient in understandmg of 
the caus of the fall in blood pressure with its 
resulting svneope suggests the logical use of 
adrenalin and caffein (usuallv in do es of o 
minims of the former and 2 grains of the latter) 
and if the condition warrants it the intravenous 
mjection of saline and glucose of our ca«es 
readiJv recovered under this form of treatment 
but no time can be lost in decidmg upon this 
treatment One must not wait to see how the pa 
tient vvill be m a few minutes Treatment must 
be prompt We have a hv'podermic of adrenalm 
and caffem read} for instant use and are ahva}s 
prepared for intrav enous injection 

The other immediate untoward result and the 
one that is more frequentl} s en is vomiting It 
IS not s nous but it is annovang to the patient 
and to the op rator Just what the exact 
mechanism of this is we have not been able to 
determine to our complete satisfaction Usuall} 
the patient does not actuallv vomit although he 
complains of evere nau ca and gives even 
evadence of the vomiting reflex It is perhaps 
better to call it a severe retching It seems to be 
an admixture of both the tovic effect of the drug 
and the re ult of the up'set m the cerebro pmal 
cquihbnum due to the withdrawal of spinal fluid 
It mav be significant that it occurs more fre 
quentlv in ca es m which the injection has been 
high or in w hich a large dose has been giv en It is 
usuall} controlled bv inhalation of pure oxvgen 
and never persists throughout the operation 
Of the several more remote ill effects of the 
anafsthesia the most frequent one 1 headache 
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Headache follo^\mg apothesmc is peculiar in the 
fact tbit It IS postunl Bj this i e mean that the 
patient complains \erv little if it all as long as 
he IS kept in the recumbent po ition But is 
soon as his head is rats J the dull hei\j general 
i 7 cd headache sets in V return to the recumbent 
position brings almost mm diate relief The 
cause of this hcadach is not as yet clear but we 
arc of the opinion that it has not so much to do 
«ith the toxic ctT tt of the drug as with the 
disturbed c r bro pinil equilibrium resulting 
from the Hjthdriwal of spinal fluid at the timeot 
the admim tration of the anjesthetic We Iiaxe 
houc^cr seen it occur after the administration of 
scunciint in i\hich there was no withdrawal of 
spinal fluid It perhaps occurs more frequenllj 
m easel in which a fall in blooJ prissurt was 
especially marked at the time of operation but 
it IS also occasionally seen m cases in winch 
there has been no especial immediate untoward 
effect of the drug 

This latter fact some\ hat confu es an under 
si mding of the exact etiological factor m the 
headache W e belic\ c that fewer headaches would 
follow the anocsthesu if the withdrawal ot spinal 
fluid could be elumnated In the use oi apothc 
sine howexer the \ itiidrawal ot spinal fluid is 
css/’nUal for the production of a alisfaclorx 
an^ thcsia the sime applies to noxocam Ot 
course the purpcsc of mthdrawn^ the fluid 
IS to produce a diifusion of the drug o <r a wide 
area in the spinal canal so that a correspondingly 
widearciisimistheuzed Tin allows of a single 
injection in all abdominal operations whereas 
two mjcctnn-, < f scurocaine are required in most 
operations 11c same amount of spinal fluid i 
Mill dr \\n in each admimatraiion regardless of 
lilt dose or of the ire v it is desired to anoislheiizc 
In our c\p ricncc tht headichc followang the 
an-csthctic his not I cm of sufficient moment to 
off et the gOo 1 effects of the anTStbesia The 
hcidachc responds best to taffcin b\ mouth and 
ill the ist mijonti of cases siil sides in a few 
(lass but occasi nail ma\ be quite troublesome 
and last as long as i we W rarely more than 
\ ecks It 1 isncaerlcen c ert enough to kla\ 
the conxalcsccnce fron the operation per sf We 
haicncicrst nth s ere headache imm< dutch 
following ih withdrawal of the spinal fluid that 
omc lutl ors sj cak of 1 lu max be either a 
coincidence or luc to the fact that wc hal itualh 
wilhiraw the fluid %tr\ slowU Whateicr cx 
plamtion for the headache 1 gi cn andhoiticr 
ucce fuU\ It i treat d it n \ rlhele r n ams 
the most fre ]U nt and th mo l iroubl on ill 
effect of apolhesme ana; the n In our expen 


ence it occurs in ipproximately i out of e\er\ i, 
cases ^ ^ 

Tile effect of the drug upon the motor nerics 
not infrct]ucntly produces a tnn nnt pan) -s 
of the sphincter am or of the \csical phinctcr or 
the bladder musculature or both of the latter 
This IS alii u s of short duratu n and requires no 
treatment other than an occasional cathetenn 
lion if there i retention of urine Cathetcrua 
tion 13 required more frtqucnlh after pinal 
anxsthc la than after ntral anasthesia 
Occasi anally thr effect of tlie anaisthctic on 
the sensory ncrics persists for a short time as 
parasthcsias in the lo ver limbs and a sense of 
numbness m the \ anous segmental distributions 
of the sensorv nerves \er\ rarely indeed docs 
the patient compbm oi pain referred along the 
course of the sciatic nerve Tin has occurred m 
inly three of our series of cases and has never 
been anything more than a tran lent complaint 
although some patients arc p vchicaUy so eficcl 
ed that even acht and pain within reach of the 
lie of the injection is attributed dirtclly to fle 
anaisthcsia This is to be expected and to I c 
treated as the case demands 

TECiiv/QUC o tPonirsiNE VN ESTirrstv 
\p)thc 5 mt IS chemically the hy drochlondc of 
dieihal ammo propvl cinnamate It is oUained 
m the form of a white powder 
The dose of apoihesinc in the spinal anxsthcsia 
is 0 01 grams Ignins Ve) for each poardsof 
body weight ilie minimum dose being oo 7 grams 
and the maximum 0 1 grams In preparatwa fat 
the injection the maximum do c 0 ta grams of 
the powder is placed in a small stcnle bottle with 
a cork stopper The bottle contaimm* the po ider 
i stoppen-d lightly and stcnlired for i I our 
at a dry icmperat irc of Go degrees ccnti rade 
From each group of bottles so slcidiicd a caiture 
IS made of me or two and the remaining bott/es 
are stopj ered ti hth and dipped m paraffti 
The drug is then ready for ux If it has not 
been over sterilized it will not lose its potency 
vvatb ai;e 

In making the injection the technique 1 tne 
samt as that u i in making anv ordioarj spinal 
puncture The patient 1 most conveniently 
placed m a svlU g po turc and Lent fonvard bv 
an assi tant so as to produce a convexity of the 
lumhat spme and to mere S' the space between 
the ertebnc The spine must be as r laxed as 
p ssibe- a c ndiUoa difficult to ol tain in the 
cxaiaHc 1 aticnt This makes it much ca ter 
deanlv ami smoo hU to ent r the pina! canat 
After painting the skin over the proposed site 01 
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the injection i\ith iodine nncl touching the nrea 
with noNOcam to obmte anj pain due to the 
in'iertion of the needle the needle is placed cxactlv 
m the midline and is then pushed slowl) and 
steadi!> forward and slightl> upward If bone is 
encountered the needle is shght\> withdrawn and 
again pushed forward at an angle sufTicicnth 
\aned from the first to miss both the \crtcbrai 
The needle must enter the spinal cinal cxactl> m 
the midhne for otherwase even though spinal 
fluid IS obtained some of the drug will be in 
filtrated into the surrounding tissue and a good 
take wall not be obtained When the spinal canal 
has been entered 10 cubic centimeters of fluid are 
routinelv withdrawn The spinal fluid is allowed 
to dnp slowlv through the needle into a medicine 
glass \s soon as. cubic centimeters have been 
collected this is drawn up into a hypodermic 
svnnge and then mixed with the steri[i 7 cd o 1 
gram of apothesine which has been previousK 
plated in a small sterile bottle Croat c ire must 
be taken to assure the complete dissolution of the 
drug otherwise the results will not be good The 
dose IS then calculated as follows 
The 2 cubic centimeters of s[)inal fluid is with 
drawn with its dissolved apothesine from the 
bottle bv means of a small s>ringe calibrated to 
minims 2^3 minims of this solution is allowed for 
each pounds of bodv weight as each 3 
minims will contain oot gram of apothesine 
■\n} thing abov e the required amount is discarded 

This method of calibration is not an absolute 
one but is influenced more or less bv the general 
phvsical and phvsiological status of each in 
dividual patient Robust patients require larger 
doses than patients of the same weight but of less 
general phvsical stirama It has also been found 
that when operations are performed on the upper 
abdomen and a relativelv low injection is made 
a larger dose than that calibrated bv the above 
method is necessary for a complete take Con 
verselv in cas s in which the site of op ration is 
in the lower abdomen or in patients of lowered 
general resistance smaller doses are not onlv 
sufficient but advisable How great a deviation 
from the prescribed rule must be made in each 
instance is a matter requiring some expenence 
It IS deadedlv better to err on the side of con 
servatism 

WTiile preparing the dose of the drug the spinal 
fluid IS allowed to drop into the medicine glass 
until It measures 8 cubic centimeters when the 
obturator is placed in the needle so as to prevent 
the escap of anv more spinal fluid The dose of 
the drug contained in the hjpodermic s>nnge is 
then placed into the 8 cubic centimeters of spinal 


fluid m the medicine glass and the former well 
mixed with the latter b\ repeatedly drawin„ the 
solution into the syringe A long large bore 
needle is then attached to a 10 culnc centimeter 
svnnge and the entire quantity of the solution 
drawn up into the 10 cubic centimeter syringe 
care being taken that every drop of the solution 
IS transferred from the medicine glass to the 
svnnge \ll air bubbles arc then excluded from 
the svnnge without losing any of the solution 
riiis needle is then thrown aside and the syringe 
iittc<l into the needle that has been allowed to 
remain in the spinal canal \fter first making 
sure that the connection between the syringe and 
needle is secure and after slightly wathdrawing the 
piston of the sv nngc to show th it the point of 
the needle is still Iree m the spinal canal the solu 
tion IS injected The imount of pressure used in 
this injection depends upon the amount of 
dilTusion of the drug that is desired For opera 
tionsin the lower abdomen the amount of pressure 
IS not of so much import ince but for those in the 
upper abdomen it may be the deciding factor in 
obtaining a take or a failure One must learn from 
experience just what pressure to use in each in 
stance Suflicc it to sav th it high pressure is 
never nccessarv and is always inadvasablc The 
injection IS made slow h ind steadily whether or 
not the solution 15 mixed with the free spinal 
fluid bv repeitcdlv withdrawang and re injecting 
the solution depends upon the amount of 
diffusion desired Some authors have advised 
against it because of the danger of producing a 
diffusion greater than that desired lormerlv we 
used this routinelv for all operations in the upper 
abdomen but at that time we were making all of 
our injections in the fourth lumbar space More 
rccentlv we hue obtained better results in opera 
tions in the upper abdomen bv making high in 
jections (s cond lumbar space) and using a 
relativelv low pressure We do not believe that 
the results of wathdrawing larger amounts of 
spinal fluid (over 10 cubic centimeters) in order 
to obtam wider diffusion of the drug are of sufii 
cient merit to offset the added danger 

\t the completion of the injection the needle is 
quickiv withdrawn and the puncture wound cov 
ered wath collodion The patient is then placed 
m the Trendelenburg position Better results 
are obtained if 4 or 5 minutes are allowed to 
elapse before the operation is begun but we pay 
no particular attention to this having repeatedly 
demonstrated that the operation can be begun 
almost immediately with satisfactory results 
All patients are routinelv given pure oxygen 
through a rubber tube placed in one nostril 
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This IS the most efficient agent m controlling the 
severe retching anrl nausea which often follow 
the anesthesia 

TRI \TMrM: 01 UNTOU VRll SVMPTOUS 

There are three methods of treatment use<l m 
the control of the immediate ill effects of the 
an-esthetic As before stated these svmptoms are 
all due primanlv to a fall m the svstolic blood 
pressure The treatment i therefore directed to 
the correction of thi change For the minor 
symptoms the Trendelenburg position often 
suffices but if this does not correct the s>mptoms 
a h>podermic of adrenalin and caffein should be 
given As a rule we give o minims of adrenalm 
and o z gram of caffein If m a reasonable time 
this is not followed improvement an intra 
vcnoiisinfusionof aline and gluco ei given The 
amount of the infusion vanes with the patient 
and the sev entj of the sjonptoms but as a rule we 
give looo cubic centimeters of saline and 50 grams 
of gluco e We have never as vet cen a pa 
tient fail to respond to this tjTte of treatment 
and it IS seldom indeed that the sevenU of the 
sj mptoms demands the infu ion Patients show 
ing these immediate reactions are carcfullv 
watched for the succeeding 12 h>urs The foot 
of the bed i» kept elevated and hvixxlermjc in 
jcctions of caffein and adrenalm are gi en as in 
dicated B\ the end of i hours practitall> all 
patients show a verv decided improvement and 
with this the routine postoperative treatment 
proceeds as usual the onI> difference being that 
water bv mouth can be given at an earlier pen >d 
tlian in cases m which i general anaisthetic is 
given 

REPORT Of t VSEb 

Over a penod dating from March 2 19 4 to 
March 22 19 7 inclusive 51 cases operated 
upon m thi clinic received aj othesine anxsthesia 
Of these all but S 7 "ere regarded is takes ic 
the anesthetic produced anesthesia and rclaxa 
tion without the aid of a general anaesthetic In 
these 5/ cases Che ana thetic was not sufficient 
to prCKluce the de ired rtlaaation and a general 
anTsthetJc had to 1 e given Ijefort the operation 
was begun Thtre vas a certam percenta^t of 
case m which gas and oxvgen was gi en for 
various reasons (i) to alla> the psvchic ex 
citement of the patient (2) to j rolong the 
antslhesia when the operation extended over 
a considerable period of time and the ana? 
the la showed signs of wearing off before the 
com{ letion of the operation (j) to control e pe 
cnllv stvtri retching V hich has failed to re jond 
nadiK ti inhalation of owgtn 


An infusion of gluco e and saline was founj 
necessar} in approvimatelv two out of evei> one 
hundred patients and an injection of caffein an I 
adrenalin was given m about one out of ever) 
ei^ht Li es recciv mg spinal anesthesia \ omiUn 
or retching occurred m practical!) ever) case 
at some time during the course of the operation 
Usualh this was easilv controlled bv inhalations 
of oxvgen In no case was there a mortalit) 
attributed to the effect of the amesthesia 

Of the other sequela? of the anesthesia such as 
incontinence of urine and fsces parEsthesias of 
the leg no definite record was kept but we know 
that thev were common sequelx and that the) all 
recovered spontaneouslv We have had three 
patients in this senes who complained of pain 
along the coulee of the sciatic nerve for from r 104 
weeks after the operation and in the absence of 
mv other demonstrable cause for this sj-rojv 
tom we have been obliged to consider it as be 
mg m ome wav kie to the use of spinal anxs 
thesu 

Our experience with apothesme has natural!) 
Iiccome more satisfactorv as our practical knovvl 
ed^e of It has increased \\c have gained much 
I \ carefully earching for the causes 0/ failure in 
unsati factor} cases In the great majoril) vve 
have found that thi vvas due to one of three 
things 

1 Occasionally a smaller do e of the dru was 
injected into the spin il canal than w as calculate 1 
This was because the ans theti t failed to maU 
sure that all of the apothesme was dissolvevl 
before makin^ the injection The drug is some 
times m the form of small gr mules which 
though high in potenc) di solvt slonh It is 
only toi tasy to fail to allow suffeunt time 
for th c granules to dissolv e as the> form a v er> 
small part of the pow ler and mav therefore b 
overlooked The bottle containing the solution 
should be held up to the light and frequently 

haken m order to maU sure of a complete di 
solution of the drug 

2 The intro luction of the needle into the 
spinal canal was not made clean!) and smoolhlv 
If the point of the needle doc not he free in the 
spinal canal a certain portion of the injecte f 
drug wall be infiltrated into the surrounding 
tissues 

3 The mi take of selecting a hi hij nervou 
neurotic patient for the anx'sth tic Thi 
tj-pe of patient has given us the greatest 
amount of trouble nth the sequela? of the 
anaslhetic such as headache WTiv this 1 true 
I difficult to understand 1 ut It 1 a fact that tn^ 
patients do I otter un ler general anarsthesia in 
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operations on the upper abdomen the an'csthelic 
IS not so salisfactor} as m those in the lower 
alidomen but its cfiiciency is well marked m 
enough cases to justify its use \\c have had 
better results in these cases with high injections 
(second lumbar space) thin with low injections 
and although there is greater tendency to retching 
at the time of operation there are no sequelx 
immediate or remote which contra indicate its 
use For some time we have tried certain changes 
in our technique with the idea of preventing the 
occurrence of the fall in blood pressure and the 
retching which so frequently follows the an 
aisthesia Recently some progress has been made 
in this direction by injection of adrenalin sub 
cutaneously ffor slow absorption) immediately 
after the injection of the drug into the spinal 
canal While it has proved to be of undoubted 


V due It has not entirely prevented these se 
qutlx 

As slated above wc bclitvc spina! anesthesia 
has its place in the realm of anTsthelics but 
vve do not consider it ideal or to be used routinely 
In some instvnccs it certainly has approached 
the ideal but its occasional unexplained total or 
partial failure denies Its being generally speaking 
a completely satisfactory anaesthetic However 
when used properly it is the best anassthetic 
available at the present time We use apothesme 
because we know of no drug taking all things into 
consideration that is better wc use it because we 
behey l m its safety and its comparativ e efficiency 
but we use it with the feeling and hope that some 
day it wall be discarded for a better anaesthetic 
adopting a popular advertising slogan — when a 
better anTsthelic is found wc 11 use it 


RADIUM IN THE TREATMENT OE UTERINE PATHOLOGY* 

Hy IPVIV Ani 1 1 Mp r \CS louisvatLF Lfstuckv 


T he indications for the use of radium in the 
treatment of pathological lesions of the 
uterus have been since 1920 rather defi 
nitely defined its dangers and the contra indica 
tions to us employment have become equally 
clear W^hile it has not prov ed as w idely efficacious 
as at first thought to be us results m certain con 
ditions have been demonstrated to surpass those 
of any other treatment heretofore employed A 
brief review of the writer s limited personal ex 
perience with it m the treatment of carcinoma of 
the cervix carcinoma of the body fibromyo*nata 
and uterine hasmorrhage of functional origin is 
presented as a basis for discussion of some of the 
problems with which such lesions are associated 

CARCINOMV OF THE CERVIX 
As I became convinced that irradiation m car 
emoma of the cervix offered definite advantages 
over the various surgical measures employed I 
have since 1921 considered irradiation the treat 
ment of choice The considerations and obser 
vations leading to this conclusion were the greatly 
lessened mortality and morbidity entailed by the 
use of radium as compared with operative meas 
ures The three conditions which obtained in 
every ridical operation for cancer of the cervix 
blood loss trauma and prolonged anesthesia are 
eliminated thereby obviating the reduction in 
tissue reaction and general vitality which these 

R Jbef th Cl tc f fth Vm 


factors produce The ultimate results as related to 

f irolongalion of life and apparent cure compare 
avorably or excel those of operation All but the 
most advanced cases can be benefited to some 
extent by its employanent and though they finalK 
succumb to the disease they are frequently spared 
the suffering induced by the haimorrhage and m 
fection from the foul sloughing vaginal mass 
Bv far the vast majority of cervical carcinomata 
IS of the epidermoid type which are quite sus 
ceptible to destruction by irradiation Up to and 
including 1926 -^o patients with carcinoma of the 
cervLx have been treated with radium alone and i 
with implantation of radium in the field of opera 
tion after panhysterectomy In this latter patient 
age 49 years operated on in June 19 2 the uterus 
and broad ligament lymph nodes which were 
palpably enlarged were removed the vaginal 
vault was left open and two 50 milligram capsules 
of radium were introduced one m each broad 
ligament held in place by gauze packing and re 
moved through the vagina This was followed by 
marked pelvic reaction the entire pelvis became 
filled with a hard sensitive mass accompanied 
with much burning pain m bladder and rectum 
During the third week some incontinence of 
urine was noted although the patient passed 
from 40 to 50 ounces of urine from the bladder 
daily Eight weeks after operation and irradiation 
the mas^ was smaller and incontinence had all but 
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disappeared when a large mass of sloughmt' tissue 
^as extruded from the \agma foIIo\\mg which 
total incontinence obtained Cystoscopy 
tember fourth lo weeks after operation showeda 
large vesico\ aginal fistula Death followed some 
months later from pelvio abdominal extension 
Of the 30 treated with radium alone were m 
the third decade ages 22 and s 'ears 2 were m 
the fourth decade ages 32 and 34 >ears 7 m the 
fifth 12 in the sixth and 7 in the. scxenth decades 
The dosage gi\ en has been on an a\ erage of 3 000 
milligram hours The patients treated during 
1922 were as a rule guen smaller do cs and it is 
interesting to note that 2 of these gieen re pec 
ti\elj 400 and 3 ooo milligram hour doses are 
know n to be living and apparcniR free from re 
currence now in their fifth tear since treatment 
while a further group of 3 gi'en respetti'eU 
3 000 3 ooo and 40Q milligram hour doses and 
now in their third ) ear since treatment arc known 
lo be well and apparcnth free of disease Of the 
31 patients m this group we have been able to 
trace aa 9 of whom are known to be dead 9 are 


incontinence of urine w as noted Examination m 
October show ed both a a esico\ agmal and a recto, 
aaoinal fistula and while the patient is now tel 
dive she is slowl\ but surel> approachm dd 
inevitable end Ihc development of fistula m 
these cases is m Inrmom with the known ol>. 
servation of their liable occurrence whenpaii nu 
presenting infiltration of vcsico and recto va iiu] 
septa are irradiated and emphasize the impor 
tante of extreme ciution both in do age and 
technique of application when such imolvem nt 
exi ts In fact m the uttcrl> hopeless cast the 
posstbilitv of h tula formation would seem to 
question the proprietv of irradiation since such 
annoying complications but add to the patient s 
discomfort In so far as known no patient has 
developed pjomelra but manj have complained 
of persistent mucopurulent discharge which has 
proved resi tant to treatment 

CVRCIN MV OF Ttir FtSUCs 
The use f ridium alone m the treatment ot 
carcinoma of tin. bociv of the uteru is believe ibv 


living and state that the\ are apparentlj well 
and 4 w hile h\ mg are know n to pre eni ev idt nee 
of the continued presence of cancer 
One death occurred as the immediate result of 
the radium apphcatic n the patient agC40\ears 
presented an epidermoid carcinoma involving 
chiefly the anterior hp of the ccrvi presenting as 
a large cauliflower mass This latter made en 
trance into the cervical canal dilTicult and m part 
was removed with the curette to facilitate the 
introduction of the radium into the canal 1 ort> 
eight hours later she developed a temperature of 
103 degrees from which time on she presented 
the evidences of sepsis complicated b> a severe 
hemorrhage on the seventh dav requiring, pack 
mg for Its control and died on the eleventh da> 
from what m the h^ht of us clinical course v as 
inttrpretcii as septic tmui 
In addition to the vcsicova inal fistula men 
lioned above one other has been noted The 
patient a e 50 vtars came under observation m 
October iQ 1 with a ve icovaginaltistula which 
bad followed an h3slercctom> in the preceding 
April which she stated was done for cancer As 
no evadence of the latter could be detected the 
fistula vvas repaired bv the ordinary surgical 
measure She v as not cen again until ^ years 
later December i ; 4 v hen she presented can 
cerous induration and ulceration m the vaginal 
vault She \ as given a ooo milligram hour do^e 
of radium m Januarv lo 5 f Uowed latir bv 
rav In JuK 6 months after the radium and 
immediatelj after the last of 6 \ rav treatments 


the V ntcr to be contra indicated for the fvllo\ n 
reasons C ancer of the fundus is usuall) of th 
adenocaremomat us tv pc bicfi dies not readilj 
respond to irrabaiion Us knjwn lenlcncv to 
metastasize to the ovaries makes it desirable ta 
remove these organs in ev( r\ ca c indimpcrati e 
to remove them d such mctastasi liasoccurrt 1 iti 
order to obtain a cure finallj the results of sur 
gerv m permuting the ablation of more cancer 
bearing tissue are superior to those 0 rad m 
We have cm] kjed radium alone or m com 
bination with panhvsicrcctomj in cvcntcen 
patients ranging m age from 31 to 63 jear Ihe 
limitation of the trcaimcnl in ii pati nt< {0 
radium alone v vs ma \e netessatv c tl ct bj (1 e 
presence of general ph>»icvl conditions wliitli pro- 
hibited the employment of a major surgical oj«r 
atmn or lo demonstrable extension of the ui 
case bevond the uteru m tic latter ins aiicc 
being use 1 as a palliative measure for the c ntroi 
ofbledmj. Of the c 7 arc dead fcaih Kcurnni, 
m from 6 months lo 3 years after irra Iiation z 
are living an 1 \ ell and 6 vear re {icctii Iv 
after treatment 'hilc arclivmgwuhricmoa tra 
ble di ca e prevent and 6 \ ears after 
ireaimenl ''ince the phvscal cunliti , j 
group precluded operation ra hum ha ado < c i a 
prolongation of life m rompaninc c nfort for 
r as long as 0 years vhifc m 2 no furtJ er c 1 1 nee 
oi the di ease can \k Ictccic 1 fhe dc^a m 
the'^eiicasc varied from 00 mH am 

hours In the 6 instances in » 1 ich ra liun a 
employed in conjunction with panav icrcciomv 
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its use as a pre operative measure was not an 
intentional one It has been our practice to do a 
diagnostic curettage on ever> patient presenting 
uterine pathologj on whom the use of radium is 
contemplated In 6 patients presenting uterine 
hTmorrhagc as a major sj mptom a curettage was 
done and radium applied Subsequent eaamina 
tion of the removed tissue revealing adenocarci 
noma panhjslerectomies were done within the 
w eek In so far as know n 5 of these done from 1 
to 3 jears ago are well while the SLvth showed 
a recurrence at the end of 10 months The loca 
tion of this recurrence was of interest m that it 
was situated m the anterior vaginal wall below 
and to the left of the outer terminal portion of the 
urethra lurther irradiation but temporarily m 
hibited Its spread 

FiDROiivoiivTv or xni: uteros 
The indications for the treatment of fibrom>om 
atous growths involving the bod> of the uterus 
are variouslj interpreted bv surgeon and radiol 
ogist The logical analv sis of the situation appears 
to me to be as follows m women under 40 
presenting such growths the treatment of choice 
IS surgical removal employing transfusion and 
irradiation m moderate dosage for tlie purpose of 
making operable those patients m whom continued 
bleeding and profound secondar> an-emia tem 
poranly prohibit operation The reasons for ibis 
conclusion are — hrst ocular inspection will m 
some cases permit of m\omectom> with the pro 
servation of the childbearing function second 
preservation of the ovaries independent of the 
retention or ablation of the uterine body is of 
importance The >ounger the patient the greater 
the importance of the preservation of the ovaries 
because of their internal secretion and the part 
they pla> in the establishment and maintenance of 
the sex function particular!} in the earlier >ears 
of life Again man> women have an abhorrence 
of the induced menopause regardless of how pro 
duced whether b} surgical removal of the ovaries 
or their destruction bv radiation Irradiation of 
fibrom>omata in such women may engender an 
inferiont} or abnormalitv complex rendering 
them unhappv for the remainder of their days 
and surely mental tranquillity transcends in im 
portance the per cent risk which operation en 
tails It is readily admitted that there is an 
opposite picture to this namely Iho e who desire 
and prefer irradiation even though it involves 
destruction of the ovaries rather than operation 
with Its concomitant pain discomfort confine 
ment and convalescence \t and after the age 
of 40 years the child bearing function of the 


uterus has usually been fulfilled the distortion 
of the organ incident to the growth mav be such 
as to prevent conception or to interfere with 
pregnanev granting its occurrence and the prox 
imity of the approaching menopause makes neg 
Iigiblc the importance of ovarian preservation 
Hence irradiation at this age finds a comparative 
ly wide field of usefulness its limitations being 
determined by the size of the tumors and their 
situation by pedunculation by tumor degen 
eration and by adnexal disease We have em 
ployed radium alone in the treatment of 15 
patients with fibromvomatous uterine growths 
but were under 401 -,7 and 39 respectively) 8 
were between 40 and 50 and 5 between 50 and 55 
years of age In 12 patients the tumor was at or 
below the size of a i month pregnancy in 2 the 
size of a 4 month pregnancy and m i that of a 
6 month pregnancy The dosage of the radium 
has varied witli the size of the tumor from i 00 
to 3 000 milligram hours Bleeding has been con 
trolled in cverv patient and there has been an 
appreciable reduction in size or disappearance of 
the tumor in all but 3 In the first of these a 
diabetic age 54 years with a tumor the size 
of a 3 monih pregnancy a 3 000 milligram hour 
(lose of radium was given September 19 3 In 
Januarv lOZf while bleeding had ceased an 
annoying vaginal discharge was present and at 
times discomfort was noted m the tumor which 
had not decreased in size Supplementary \ ray 
treatments were made to tumor in January 
and February The last examination April 17 
1924 showed but slight reduction m size of the 
growth The second age 50 years presented a 
multinodular tumor the size of a 10 week preg 
nancy In May 19 5 a 1 500 milligram hour 
dose of radium w as applied By September 19 4 
the tumor had increased in size until it filled the 
pchis and extended into the right half of the 
abdomen as high as the umbilicus At operation 
It was found that the tumor mass originating m 
the body of the uterus had remained stationary in 
size or possibly was slightly smaller than at the 
time of application of radium while the massive 
increase m size had occurred m two subperitoneal 
nodules one of which showed calcareous deposit 
In the third patient age 45 years presenting 
a multinodular growth of the size of a 4 month 
pregnancy surgical removal was advised and 
declined with insistence upon the use of radium 
a 2 400 milligram hour dose was given Pain in 
the tumor was noted on the fifth day accom 
panied by a temperature varying from 99 to loi 
degrees until the ninth day when a severe rigor 
was followed by a temperature of 104 degrees and 
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a problem that before the advent of radium re 
quired hysterectomy for its solution Radium as 
a rule requires but one application and the dosage 
can be measured fairly accurately according to 
whether one washes to diminish the uterine bleed 
mg or to produce complete cessation of menses 
The induction of the menopause by radium im 
plies the loss by the ovary of its internal secretion 
and of Its follicular activity consequently in cases 
of intractable bleeding not controlled by moderate 
doses It would seem wise to induce the menopause 
with radium onlv in those patients approaching 
middle age reserving the surgical removal of the 
uterine body for younger women since il permits 
of the preservation of unimpaired ovaries The 
dosage m this senes has varied from I30 to 2 400 
milligram hours depending on the desired result 
to be achieved But 3 of the /O patients returned 
on account of recurrence of bleeding One of these 
an unmarried patient age 30 years was under 
observation 2 years during which time she was 
curetted twice had 2 applications of radium of 
600 milligram hours each 2 transfusions of whole 
blood administrations of horse serum glandu 
lar extracts iron arsenic calcium salts and van 
ous styptics including ergot hydrastis and 
stypticm with but temporary control of bltcduie, 
lollowmg a preference for removal of the uterus 
myoungwomenrather than induction of Ihcmcno 
pause with radium a supracervical hysterectomy 


with removal of a cystic right ovary was done 
Microscopical examination of the specimen 
showed chronic endocervicitis chronic endome 
tritis ami simple cy sts of ov ary But one patient 
age ,Q vears showed any marked reaction 
doubtless due to a parametrnl mflammalion 
jircscnt at time of application of radium the 
ultimate result being satisfactory One patient 
has noted marl cd v aginal spasm and dy spareuma 
since irradiation and another has complained of 
annovmg pruritis While a certain amount of 
vaginal discharge is almost routinely noted 
following radium treatment such flow is usually 
of short duration and responds readily to soothing 
<louchcs in a small number of patients an m 
tractable irritating vaginal discharge has per 
sislcd for months Fecent communications have 
been received from 5 patients of this group 36 
of these ranging in age from 38 to 50 years to 
whom a dosage of from i 000 to 2 400 milligram 
hours was given report complete cessation of 
menses of 16 ranging in age from 16 to ^6 
years to whom doses ranging from 150 to 800 
milligram hours were given 13 report menstrua 
tion as normal in quantitv i as normal for 2 
vtars at which time radium was again used m an 
other clinic i as normal for i year when a curette 
ment was done elsewhere for recurrence of bleed 
mg and i rep iris the bleeding as markedly les 
sened but stiU greater than her normal 
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i i mvi n n ooo n illi r im li lx f r i hi 1 1 
f II In llu V nth I v I v i i j run I 
10 t ;.ri in I si\ 1 ] I | n 1 ) i ii 

turn r in n ix i in u ih ( r nti lu I tl 

{ im riijuiri 1 ] lit f r i tr I tl I u v i 

\ triL i fr m t ooo t i ooo I n th t it 
ihir 1 li f II Mn irr I II It n v n i iti i nn I r 

nn nn i tin in ri i! I ih f II in f K i i II i 

illi iiir;^i.nn lir liv t nii ii iihiii n 
tilling, the lul 1 M nliiK II ul n i 1 tl 
hr li ligament ii I n tl left 1 1 it i f It 
IV lint )V (h I uIk. (h ntin nii i hirl 

pre intiii), n ir i f (l 1 1 h Ih i|i iiini. 
nil III intr luci I I i k f urvix In! It 1 t t 
pu Ixaminiti n| rr turn h iilthimi t 
1)1 nlliiril t tl n turn ml th I in) n f th 
Inttir t > 1 1 a] I r < ml Iv li n i 1 Iv th m 
llnmmnt rj s Ilin;, shi wi ill t 1 i c th 
h {iital un the tliirtv ihirl 1 1\ mtkin„ t t ir Iv 
nndtiliousi nviks ni 1 \ tmi ltlnI^^hvs 
nftcr irnlinli n si I ihi turn r t hue hs 

apiK-irid till uliru frtclv m v iMi th I roil 
lif,aminis frii nn I tin t I I i unt n rmni Hit 
secon 1 paliint j >tir f ij,t nitliillrmv mi 
of the sue f i 4 m mill j riginniv vvn Rivtn n 
3 ooo milligram h ur 1 x of ra liuni While the 
tumor detrens I in si/t its ndml) ii v\ is ne 
companitd b) jicKic pnin nn I Iiurning in bind ler 
and rectum with a bkod) di tlnrge frim the 
latter niccssiinting a prohn{,id coni ncment to 
bed bit months following irradiation the tumor 


VI Ir s tinn hnlf ihcoriginnlsi/c I ul Ihepatint 
till mptiiru I fiKlvirpninnn I rcclalimlation 
Jhi lirg I Him r < f the seriis was irraliated 
I run iritv f r tin | ur|H x of c nlrollin Utciir 
mini kin^ ill | iiunt cjicral Ii acjojcat 
h I ri lilt i i liirnfr Iht si7c (f a 6montit 
I r RII 111 V ijK X Ik. It t f hurt \ as in the antenof 
ixill irv line with n Inu I svslohc mitral murnur 
I g t I tint 11 I kneis hnmo^lobm 6S red 
II rKjooo wliiliccll S ooo bhewaSRiien 
ooo millurnm lit ur dox « f radium with a 
ni I h i| [ V ri till nt the cn 1 t f 6 months tie 
turn r hi I ri luted t< iht sire of a 2 m nth 
I r gn m v II cr In ) l>cin no further bleciiin 
111 i 1 1 1 in I hi irt murmur hn 1 disappeared 
in I II 11 svni[t nnticnlK nt lei t well 
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I ill tf itmiilifthi I nlholo leal condition 
riliim lull I rn tienllv ns n pectfic fndm m 
tin I lilt ni tlnllnntnndc n islcnt ucce»c 
III 1 1 « In In ken k ignntcrl ns mjonathic 
i ir I iihi ill [nthi in i functpnal the lat 

I r r |r nt ir tin viiw thnl is comm into 
t 1 f 1 i { 1 in i Ih clinicil oI crvilion 

IT I III u{| I filar tlut the hv})Cfplaslic 
rI I lilir nl nniniim nn I the lilcclm occur 
niv I If 1) III tfi f variinfunctionnlactiiiti 
tl It I il r ur nflir cur llinient and that both 

II II |K IT ifi r r m \nl f the ovnrics or racLo- 
ih rij \ 1 iirih r tint tlic rtmoved ovaries of 

u h lati III invi sh wn n hrge number of 
Il itiinnR f Ih It itli nn absincc of corporea 
lot I W I nv trcntid o such patients ivith 
rilium 111 ir ir rnn mg fr m 14 to 0 * 

mih ni lointh thinl m the fourth 9 

inihiifth < in the ixtl tmthe evcnih nnli 
m th ightli iniks , , , 

llu 1 il tximinntnn sh)wcd but htll if an' 

V irnti tl fr m ihi ni mini in the 51 c contour 

m I iluv in i I situ n of thi ulirus with n ga 

niitninRt thi oni svmi tom km the bl cding 
Mir i jicil iximinaticn of the endometrium 
am ved vilhihc urittc hnsshown t 0 tvpiscir 

I tihil Rv nr unl-nllidinlltr-itionwithvascuiar 

inR irRiniiiU mil nn h>ix;rph tic glandular e 
I mitrili Oni cnninl cmilnsizc too stron >> 

thinlvi nlihlv fsub;ccling nil curetted partice 

t) mitri Kpiinl nnnl> i m ord r that c 
metrni cnnin mn mnj not be ovirlo ^ 

l ton ede 1 tint ciircttnge sufliccs to cure 

siiili cnxb but nn niijircciablc numkr arc 
teniiorariK binelded bj thi 
thi c mlition m othirs is ncluallv nggr 
thtribv It i m till difinitc class of * 
vve find the true problem of the blcedi g 
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a problem that before the ad\ent of radium re 
quired h>sterectom> for Its solution Radium as 
a rule requires but one application and the dosage 
can be measured fairlj accuritelj according to 
whether one washes to diminish the uterine bleed 
ing or to produce complete cessation of men es 
The induction of the menopause b\ radium im 
plies the loss b> the o\ar> of its internal secretion 
and of its follicular activ itj consequently m cases 
of intractable bleeding not controlled ba moderate 
doses it would seem wise to induce the menopause 
with radium onU in those patients approaching 
middle age reserving the surgical removal of the 
uterine body for younger women since it permits 
of the preservation of unimpaired ovaries The 
dosage in this series has varied from 150 to 400 
milligram hours depending on the desired result 
to be achieved But 3 of the /O patients returned 
on account of recurrence of bleeding One of these 
an unmarried patient age 30 vears was under 
observation years during which time she was 
curetted twice had applications of radium of 
600 milligram hours each transfusions of whole 
blood 2 administrations of hor«e serum ghndu 
lar extracts iron arsenic calcium salts and van 
ous stvptics including ergot Hydrastis and 
stvTJticin with but temporary control of bleeding 
Following a preference for removal of the uterus 
in \ oung women rather than induction of the mono 
pause with radium a supracervical hysterectomy 


with removal of a cystic right ovary was done 
Microscopical examination of the specimen 
showed chronic cndocervicitis chronic endome 
tntis and simple evsts of ovary But one patient 
age 49 vears showed any marked reaction 
doubtless due to a parametrnl inflammation 
present at time of application of radium the 
ultimtte result being sitisfactorv One patient 
has noted m irked v aginal spasm and dy spareunia 
since irradiation and another has complained of 
annoying pruriiis Mhile a certain amount of 
vaginil discharge is almost routinelv noted 
following radium treatment such flow is usuallv 
of short iluration and responds readiK to soothing 
douches in a small number of patients an m 
tractable irritating vaginal discharge has per 
sisted for months 1 ecent communications have 
been received from 5 patients of this group 36 
of tlic'e ranging m age from 3S to 50 vears to 
whom a do age of from 1 000 to 400 milligram 
hours was given report complete cessation of 
menses of 16 ranging in age from 16 to ^6 
vears to whom doses ranging from 150 to fcoo 
milligram hours were given report menstrua 
tion as normal m quantitv i is normal for 
vears at which time radium was again used m in 
other tlinic i is normal for 1 y car w hen a curette 
ment w is done ebewhere for recurrence of bleed 
ing and i rcpirts the bleeding as markedly Ics 
«encd but still greater than her normal 
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nior \cic coMP\si midiv 
roi MGi ^0(. r \pn\ 

T IIL use of the roentgen n> in <inpm \ 
bised soleK (n the rclunc irm 
luccnc\ to It of the ti ucs an I orpin 
oftheboch thou,,h iiu ilualiU till l>c< f dt 
cicledl^ bmitt I 'ijjjIu itjnn J t i n iin ihjn 
no mirkcd rr txttn i\c change in mrmil 
tissue densities sutli i uktr stnciun. 
dilatations soft tumirs inci Tbnormilitics in 
the rclatne [ 0 iti in ff organ ivoull bt for 
the most part unrt\calcl I he { nniiplc < f 
contrast media klincatifn remoxed this lim 
itation in pr< portion a suitable mt lii and 
proper technique f r their intro luclion were 
de\ eloped Such delineUion of paslro into 
tina! and urmarx tnet Ic&ions marks one of 
the greatest aciucxements in modern diag 
nosis 1 he Graham C ole method of \ i u iliz 
ing the gall bla Ider mxoKcd the iinding of 
a substance opaque to the ro nlgen ri> for 
selective liver seerction 

llie limitations of unaided tliontie roent 
genograph) ire Jess niarkcfl because tJie air 
in the lungs acts as i normil contrast media 
bnnging structures into sharp relief and accen 


tuatmg the shadows of inflammatory or nco 
pla tic incrca c m density 

I here h i\e been nevertheless verj real and 
scni II limit ition's to the roentgen ra> diagno 
SI < ( tlu racic di ci^c V uniform!) thickened 
pleuri or i {ilcural cfTu ion cloud the con 
tr I 1 me ha elTci t of the air m the lun^, and 
itTi tivcK nusk an> cocKi ting puImonar> 
h nn Intrijjulmon irv shadows that are rc 
V I lie I mu d o be of uncertain or indeter 
mm lie i miit ince JJic heart and dome of 
the hiphri m overshadow markin s of lun 
pith 1 \ir I )ntainin„ dilatations or cax 

•ties r (ricture of bronchi mij produce no 
deimtic im linp I he exact status of fistulou 
tri I m It mj xema t ixitiLsisnot demon tra 
I le wuh ut the u t of ult iblc contrast media 
llu pn it \ due (f bi muth paste in the 
fudx < 1 HUM mdinitu was brought out 
lx IkeV lilt this nuilia if introduced under 

pri ure mu iiumpx cm i sinus max produce 
\m|tom »f iriou cerebral manifestations 
m time u I knij f it d It is al o unsuited 
f r iniratraeheal injection of the bronchi 
'solutions of sodium iodide or other salts erx e 
well to outline empjema cavatie but are too 

irrit Uin„to be injected into the bronchial tract 
Ihc possibiht) of Visualizing the bronchial 
tree roeiUgeiiognpIucally was suggested by 
the acadental penetration of small amounts 
of bismuth paste into the tradiea through 
tracheal uLiophagcal listulc In 1918 Cheva 
her Jack on succeeded in outlimng the right 
bronchus bj insufll itmg into it bi muth poxx 
der through the bronchoscope Two jears 
) iter i >n ih reported cases of pulmonarj ab 
sccss imilarlj vi ualized The ncce sity far 
bronehoscopic introduction of the powder and 
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its limited distribution ho^^e^er ^\ould prob 
abl> h'l^e greatly limited the applicabihtj of 
this method e\enif more suitable media had 
not been dea eloped The preparation of 40 
per cent metallic iodine in poppj seed oil in 
troduced b> Sicard and Eorestier in 19 1 
making roentgen ray bronLhOoraph> relatiae 
Ij safe and practical promises to be as nota 
ble an aclue\ ement in the diagnosis of thoraac 
disease as the bismuth meal or enema has pro\ ed 
in that of the gastro intestinal tract The 
lodopm of the Germans and ^‘lodumbnn 
of the Danes are similar preparations 

The greatest field of usefulness of these con 
trast media is in the diflercntial diagnosis of 
bronchiccta'!i« \\luch next to tuberculosis is 
the most common chrome pulmonarj disease 
The physical sign of bronchiectasis arc often 
limited to a fe^ rales and the roentgen ra> 
findings to linear shadows of uncertain sig 
mficance In combination \nth chronic cough 
and an abundance of purulent sputum show ing 
no tubercle bacilb these findings should serae 
to establish the diagnosis but the type and 
distribution of the bronchiectatic dilatations 
remains indeterminate It is often impossible 
to differentiate betw een umlateral and bilateral 
in\ oh ement except perhaps bronchoscopical 
ly The disease has often masqueraded for 
years as chrome bronchitis tuberculosis ab 
scess or recurrent colds ’ Early diagnosis 
has been the exception It has probablj. ne\er 
been diagnosed with certaint> in itsinapiencj 
The dry type of bronchiectatic dilatations 
producing no cough or sputum presumablj of 
congenital origin probibl> has never been 
recogmzed except at necropsj In the iodized 
oil contrast media we have a means of visual 
izing the dilatations in the earliest stages of 
the disease when most amenable to treatment 
and of determimng objectively the best type 
of treatment Bronchiectasis coexisting with 
btrkened pleura empjema tuberculosis or 


subphremc abscess can be recogmzed with ccr 
tainty onlj by such contrast media visuah 
zation 

Pulmopary abscess with wade open com 
munications with a large bronchus ma> be 
dircctlj visualized with iodized oil if empty or 
after having been emptied bronchoscopicall> 
but the oil mav entirely fail to gravitate into 
those with imperfect drainage notablj those 
situated peripherally In manj such cases the 
injection of the bronchi leading to the dis 
eased area of the lung furnished indirect evi 
dence of the presence of an abscess in that the 
Iipiodol fails to penetrate into the terminal 
bronchi in the surrounding consolidated lung 
tissue Tlus abrupt ending of the bronchial 
shadows also serves to differentiate between 
lung consolidation and localized pleurisy with 
or without effusion \ftcr thoracotomy 
drainage the lipiodol may give an excellent 
delineation of a multilocular abscess cavitj 
and of Its fistulous ramification 

In cmp> cma the method is of great v alue in 
establishing the presence and ramifications of 
bronchial or intrapleural fistulous tracts or 
multiple commumcating cavities 

Bronchogenic tumors of the lung the in 
cidencc of which seems to be on the increase 
as a rule are recogmzed late if at all chnicall} 
The dilatations or blockage of the bronchi as 
shown by the injected oil whether with or 
withoutsymptomsofinfection suggest thepos 
sibility of a neoplasm as the underljing lesion 

In pulmonary tuberculosis the method 
serves to outline cavities and secondary 
bronchiectasis but cases have been reported 
seeming to show that the iodine gradually set 
free may stimulate the tuberculous process to 
renewed activity The value of the visual 
ization is also immmized from the standpoint 
of treatment as indications for compression 
therapy must usually be determined on other 
grounds 
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The application of the principle of contn'it 
media rocntgcnognph> to the stud> of the 
diseases of the thorax made possible b\ the 
dc\elopmcnt of lodi/cd oil thus ccms of the 
greatest importance to their earlier and more 
accurate diagnosis and more rational and 
cfTectiNC treatment C\rl \ IlrniiLOM 

Tlir SII I I N 

T HL splcin cinnot be regarded as in 
organ apart but onl\ in rtlalion to 
aanoussastcnis hmplutic circuUioia 
portal and rcticulo endotliclid It i ifTtctt 1 
rcflexl> b\ aariou form of tiniulition iml 
in turn ha a direct effect < n the bl Hid 

Remoaal of the spkcn m min prictdcil il 
remoa al in the expenme nt il anim >1 ind nun h 
of our knowledge concerning the pliin hi 
been den\cd empincalK \ i re ult of ixtirp i 
tion of the spleen II i interesting to n »te 
that man\ of the anew of the anmnt lii'e 
been corroboratefl \nitomHal in I palho 
logical studies haa c f ulcd to throw mueh light 
on the function of the plccn but rceent 
physiological and chemieil rceireli hi 
revealed intcrcsimj, ficts whieh cem to indi 
Cite that our fundiment il knowledge will be 
obtained by experiment tl work 
Although the spleen cent iin i 1 irge 
amount of lymphoid tissue the actiaiiie of 
thi tissue are not clcarlv under lood and it is 
only in pathological lymphocytic h\ pcrjil iMa 
of the spleen that the ly mphoid char iclensties 
a sume prominence It has beentlearly hoaan 
that the normal spleen exerts a b il ince on the 
circulation both with respect to blood volume 
and the number of ervthroevtc t pccidlv 
during exercise and himorrliagc I he direct 
effect of remov al of the spleen on the imount 
of blood passing throu^ph the hver has been 
demonstrated the enlarged spleen in certain 
pathological states contains enormous quanii 
ties of blood and in these cases the degree of 


relief of the load on the disc iscd Iiv cr assumes 
definite proportions 1 he effect of the spleen 
on the blood is demonstrated by the recovery 
of the normal platelet count in cases of ham 
orrhagie purpura following splenectomy thi 
recovery is so rapid that a direct effect must 
be po tulatcd and it is probable that in thi 
di east the plecn de trovs platelets pos iblj 
ehietlv the older forms of platelets Thcreac 
tion of the plcen in chronic infectious proc 
t e etms to have little to do with the reli 
lulo endothcli il structure it affects chiedy 
the iireulatorv v tern and fibrous tissue pro 
duting ihronit tibro i and often infarct 
Iht idea i general among the laitv that 
per m from whom the spleen has been re 
mneil «| > n it live long I hi misunilcr land 
in^ I loubtle due to the fact that in many 
Ml t inee the pktn Ins been removed not 
with the cvpci t it ion of cure but with the idea 
ofpril n^ing Ilk It cem important there 
fore that ihi publie should be informed that 
eure i in be cvpiUtil onh m certain di ca e 
of wimh the out t imling txamplca arehxmo 
IvtH utiru imrpura hamorrhagica splenic 
inimii mil vphililic plcnomcgil) Pe uUs 
obt iiokI from plencetomv in ca cs showin, 
the vndromc of picnic anamia are unsatis 
fietorv pirtlv bee lu c splencctomv has been 
performe 1 in ci e in which on careful studv 
the e ndition ccms to be the re ult of a 
chrome recurring mfcctiou process 

Iht mu t intere ting problems at pre ent 
from (he txpi nment il standpoint arc tho e m 
connection witli the spleen as a part of the 
reticul ) endolhtli il s\slcm and from the 
elinied siandjxiint are tho c concerned with 
the iktermin ition of the ad\ isabillty of sple 
necloniv in the individual case this after a 
ati fietory diagno is has been reached seems 
to be ehicflv decided by satisfactorv function 
of the liver and absence of evidence of 
chrome recurring infection H Z GtFriv 





MASTER SURGEONS OF AMERICA 


D Hurs VC\E\\ 

O N mid cl'ij s of the Iitc sc\tntiti 'intl earlv ciKhtic'' for instance 1883 in an 
lil lighted \\orsc \cntiKtcd superheated lecture room of the tjpical fun 
ncl shape not \et c\tinct on strught buked benches of incredible hard 
ness and discomfort some two hundred ind tift\ smoking singing whistling 
bantering tussling students waited the eoming ol the John Rhea Barton professor 
of the principles and practice of surgcia in the Medical School of the University 
of Pennsjh ania 

On the minute of twelve through the swinging door of the pit entrance came 
D HajesAgnew Till lean lithe llond white hur somewhat long as was his 
drooping moustache bush> e>cbrow:> over clear keen blue c>cs slender shapelj 
hands of great strength Wearing i high toek a trock coat dark trousers 
changed to light in the spring and highlv polished boots accentuating small 
narrow feet 

With Agnew s entrance the tumult of waiting exuberant >outh gave way to 
a brief burst of applause something more cordial than the pcrfunctor> hand 
clapping with winch all other professors were then greeted 

The brief ru«;tle of opening note books was followed bv a moment of attentive 
silence broken b> Agnew s agreeable v\ell modulated voice setting forth with 
singular claritv and directness the groundwork upon which the practice of surgerj 
should be built 

At the hour s end as Agnew left the room agun there was applause vigorous 
and astomshinglv prolonged since it was the students lunch hour Thereafter 
the crackling of matches the trampling of manv feet thejoj-ous careless hurr> 
of health) jouth keen for that boarding house fare which while condemned as 
uneatable was consumed in such quantitj as to render the entire class som 
nolentl) unreceptive to the first afternoon lecture 

Agnew lectured to crowded classes though no effort was made to keep a 
record of attendance lie based his surgical teaching on anatomy symptoma 
tolog) a sharp knife and a hand trained in its use His talks were forceful 
enduring in their effect His demonstrations were astonishing in their smooth 
swiftness and suret> of result 
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Agnew ^v'^s of Scotcli Irish descent and inherited his height since his greit 
grandfather Pobert the shortest of se\en brothers measured 6 feet 2 inches 
His grandfather Dasid one of nine children became the father of t^^cUe and 
died Icaaing a ;\k1o\% who married a widower whose children numbered sc%cn 
His father Robert \gncw a graduate of Dickinson College a surgeon of note 
and an cider m the Preshj tenan church marned a handsome widow the mother 
of two children who bore to him Da\id IIa>es \gncw Hie latter received his 
literary education at JetTer on College Canonsburg Icnns>lvania the strong 
hold of Presbv lerianism subsequently becoming part of U ashington and jeffer 
son College at Washington lennsyUania and writes of this institution he 
then being eighteen years old thit the rcfectorv was infamous the food 
was poor and baillv served i critiei m which has alw ivs been voiced of all 
educational institutions b\ cith generation of stu fonts 

After gra Ju Uu n from the Meilie il Department of the Univer ity of Pennsyl 
\ania \gncw praetici 1 it \oble\ille ami ( hri tuna for three vcirs lie record 
at this time that it w \ hirl riding h ird re iding hard working small fees 
He play cl the violin ullow lihthiund owned ind rode i f imous horse of the 
Tom breed w i a lov r in 1 triiner of d in 1 w is known throughout the 
countrv ule us a de 1 1 hi ind i yu Igc of hor e 

Marrving into i fimilv iniere le I m the iron bu me s he w is persuaded to 
abanilon for a time the prulice "if me heme m tivor of a bu mess career His 
firm later assignt 1 ind it i w irthv of note thai \gnew ultimately paid every 
penny of the loss sust umd bv tho e who mve tc<l thcrim 

Thereafter he returne 1 t« the pnctiec of mcdiemc ind settled m Cochran 
villc Chester County I enn viv mu but rein lined as in student days vividly 
interested m inilomy seeuring bodies for the purjso c of dis eclion and study 
from Philadelpliia ind plating the I ones in a jond to be cleaned by the eels 
which were mucli e teemed is foxi by the communitv \gncw s method of f it 
tening them was not approvcil nor fir ihit nutter was the use of the human 
body for seuiititic purposes I iltin^ into disfavor in his communitv he deter 
mined to cttlc m I liiladelphia but it the request of Dr 'Sample took charge of 
the ncgleele I prutiec of the latter s son at ''oudersburg ten miles from Lan 
caster spe iking of his experience there many years later Agnew said I 
located at Soudersburg when a young man I stayed there long enough to know 
all the roads in the district but I found the people there wanted a better doctor 
than I was likely to prove so I moved 

It w as perhaps at this time that he found some comfort m \ oltairc s definition 
of a physician \n unfortun itc gentleman who is expected to perform a miracle 
every day m rcicnciling health with intemperance 

Coming to i liiladelphia mil linding at last his true bent he threw all his 
energy into his school of anatomy of which he took charge m 185 \t this time 
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the use of the human bod} for dissection ^^asnot regarded ^\ith such fa\or h} the 
iaity nor ^\lth such large tolerance bj Ic^slators as to make the securing of 
adequate material other than difficult and dangerous Agne^\’s suppl} v,a .5 
ah\a}s adequate During the cholera epidemic he might have been but for 
tunately ^^as not found in those trenches where the almshouse bodies were 
dumped injecting by daj and resurrecting by night 

During the more than ten years ol his control of the anatomical school he 
delivered over i 800 lectures teaching and demonstrating both summer and 
winter An associate Dr Garretson speaks of lum as having an uniquel} un 
speculative mind on the subject of religion When questioned as to bod> ego 
and soul Agnew brief!} replied that he was sure of the body was willing to leave 
the ego to philosoph} the soul to the church 

Agnew s growth to the master position was slow even slower was the recog 
nition by the schoolmen that he had attained this growth Appointed by Lcidy 
demonstrator of anatomy in the University of Pennsylvania he remained in 
this minor position seven years when because of his increasing practice tender 
mg his resignation he was made professor of clinical and demonstrative surgery 
this when he w as } ears old and had been practicing medicine thirt v one years A 

yearlater he wasmadeprofessor of surgery retaimngthisposition for eighteeny ears 
By the early eighties Agnew was recognized by both the medical profession 
and the laity as the master surgeon of Amenca by the medical profession be 
cause of his headship and conduct of the Philadelphia School of Anatomy which 
meagerly equipped and with but nine students he bought in 1852 for sue hundred 
dollars and sold for the same sum m 1863 with full equipment and 267 students 
the worlds largest private class under an indmdual teacher also his leading 
rank was accorded him by the profession because of his large army and hospital 
experience, his textbook on surgery and his papers on applied anatomy which 
were recognized and accepted as standard of authority 

Hence when President Garfield was shot in 1881 his attending surgeon looked 
on Agnew as the obvious consultant His connection with this case and his bear 
mg throughout stamped him to the layman as a leader 

As Garfield about to take a tram was passing through the Baltimore and 
Potomac Railroad Station he was shot the bullet entering four inches to the 
nght of the nudline of the back at the level of the eleventh nb Garfield fell and 
when carried to the second story of the station was pale cold wet thirsty 
vomiting with a running pulse and suffering severe pain and marked hyper 
lesthesia of the legs particularly marked on the nght side The surgeon promptly 
probed downward to the depth of inches and followed his metal instrument 
by his little finger introduced to its full length 

The reaction from shock was slow but complete The next day the surgeon 
general made a further digital exploration of the wound tract and of the 
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consultants called on the third da> it is. stated thev did not attempt to force their 
probing with too much \igor There is no record to the elTect that Nclaton turned 
m his gra% e nor that Lister groaned aloud though there w as at the time a protest 
regarded b> both the profession and the Hit> as inspired b> ena') and \oiced bj 
the \otanes of the false god antisepsis \\hose credo failed to recognize wound 
suppuration as mevatable and whose cult enforced a time consuming ritual 
with results no better if as good as those incident to methods sanctioned bj 
the centuries Agnew called on the third day decided against operation and 
thereafter was concerned with insuring drainage for an abscess burrowing into 
the iliac fossa and for other septic manifestations among them sloughing parotids 
hen death occurred some two and a half months later the bullet was found 
harmlcssU enc\ ted remote from the suppurating area which centered around 
an osteoma clitis at the scat of the shattered \erlebral bod\ 

“^gntw was brought up stneth in the tenets of Presbyterianism attended 
church regularK refusing all posts of honor therein He saw on Sunday only 
those patients whose needs were urgent was quieth deeply and consistently 
religious 

^s a teacher he had that rare gift of elantv accentuating and illumining the 
high points aaoidmg unessential md confusing details He bclicacd and taught 
that surgera hould be ba cd on a brain eve ind hand knowledge of anatomy 
a sharp knife hngers trained in it use praclice<! diagno tic ability and an under 
standing heart tender towanl the afilietcd and with the single purpose of bringing 
help to both boda and mind 

This being before the cfllorescence of pccialists subjects now relegated to 
them were groupeil m the surgical course among tliem affections of the skin 
which \gnew briefla covered bv the statement that they might be classified under 
two headings namela those aahieh are cured ba the application of zinc oxide 
ointment and tho e which arc not thus cured 

He belieaed that woman s pi ice was in the home thit her education should 
be confine I ta reading writing arithmetic belles lettres and housekeeping 
and was so oppo ed to her as a medical student that ho resigned from the Penn 
sylaania Ho pital staff rather than have one or more attend his clinics 

He was imong the hrst in this country to practice the ritual of Listcrism 
this at an ige when upon many mind a new idea has the effect of a foreign 
body upon the grosser tissues and is either encapsulated and disappears or sets 
up an irntalinn and IS extruded (J ilham \\ hitcj’ 

Hewa ambidextrous deft and swift in hi manipulations without seeming so 
tobe Student erowdedhisclinics mparticularthoscdevotcdtocuttingforbladder 
stone \\ hen a pitient was assuredU diagnosed by means of a resonator attached 
to a steel sound and was dul\ prepared with a grooved staff passed into the blad 
der Agnew would make one ample perineal cut into the posterior urethra drop 
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his «;h'irp pointed knife t'lke from his teeth his blunt pointed one make uith it 
one further ample cut through a lateral lobe of the prostate insert his forceps 
and remo\e the stone in less than si\ seconds and with a deceptne appearance 
of deliberation 

Agnew was a scrupulous observer of professional etiquette both in action and 
in spirit Operating upon a patient suffering from a long continued suppuration 
following an operation b} a brother practitioner Agnew made one deep free in 
cision seeming to his resident penlouslj near the femoral arter> passed in two 
fingers so neatlj palmed a lingering sponge which had been the cause of the 
trouble that it was seen onlv bj his assistant and made no remark other than 
this free drainage should curt >our patient Doctor 
‘^gnew died of angina peclons aggravated bv influenza To his students and 
colleagues he was Master not onh because of his textbooks his honors his manual 
dexterit) and surgical skill his diagnostic acumen his clarit) of thought and ex 
prcssion but because of a personalitj which m cither group or individual contact 
left an impression of singleness of purpose of jov m service of s>mpath> with 
weakness of an understanding heart A pcrsonalit> actively and benehcentl> 
contagious 

In the Universit) of Pcnns>Ivania there is an \gnew wing endowed bv the 
Master In the Librarj of the College of Phvsicians there is an admirable 
Biograph> of D Hajes Agnew written b> his nephew Dr Howe Adams and 
from which much that lias been written in this sketch has been taken 

Even the most powerful in his dav and generation is prompll) forgotten unless 
he leave a named legacj The Agnew wing should be the Master s benediction 
for many generations of teachers students and patients Edward Mvrtin 

D Hayes Agnew was born in 1818 diediniSq He rtceiv ed an M D degree 
at Universitj of Pennsjhania m 1838 He was owner and conductor of Phila 
delphia bchool of Anatomy 1852-63 He was acting assistant surgeon U S 
Armj and consultant to group hospitals Demonstrator of Anatom> University 
of Pennsylvania 1863-70 Professor of clinical and demonstrative surgery 
University of Pennsylvania 1870 John Rhea Barton professor of surgery 1871- 
89 Lmentus professor of surgery 1889-9 Surgeon to Philadelphia Hospital 
Pennsylvania Hospital Wills Eye Hospitd Orthopxdic Hospital He was 
author of Principles and Practice of Surgery 3 vols 1878-S1-83 Regional 
Anatomy tn Its Relation to Medicine and Surgery Researches on Orgam ation of 
Blood Clot and on Repair of Praclurc and many contributions to textbooks 
encyclopiedias and current medical literature He was president of the College 
of Phy sicians president of The American Surgical Society founder and president 
of the Academy of Surgerv member of The American Philosophical Society 
and member of the Board of Directors of the Union Trust Company 
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OLD irASTERPIECCS IN SURGERY 

Bv ALFPED BRO^VN M n TAGS Oi!\iA 


CONCIPNING DISFASCS OF \\OME\— 
IIIERONYIIUS MIRCURI\US 

I N the sixteenth c ntur\ obstetr cs and g> ccol 
ogy as v,ell as surgery came in for a certain 
sha e of att nt o Based upon the rvork of 
Soranu of Ephesus follo\ ed b\ that of T oluh at 
Salerno Euchar us Roesslm of Wurms publ shed 
his Ros nga f n m 1313 in \ h ch he taught the 

E od 1 c er ion fir t uggestcd b\ Soranus By th s 
e fur si e i the inspirat on to a fe men for more 
careful cons de at ni stud> of this phase of 
med c ne In EnglanJ the T g i was tran 
lated from th Latin into FngU h bv one R ch d 
Jonas and appeared n 340 unde the title Z? rirtu 
llonuiit bubsequ ntlv p act calh the same k 
appea ed under the title of D) H of \ ith 

the name of an Fnglshma Thomas Ra nold 
rh% It as auth and a as the auth rtv on 
ob tet ICS in L gl I fo cr a Centura 

By the e tno ork Germany a fl gland ere 
suppl ed tl m nu Is on obstetrics \vh ch scr ed 
for teach ng purp s tzerlanl s soon sup 
pi ed th gh the instrumental tv of J cob RuefI 
\ ho publ hdhs Li schocn lust g Tro tbuechle 
in ISS4 nwh h alito t the pu elv obslclr 
cal portion ther clu 1 la chaptc monster 
In 1 ance the t jc t of ob tetn $ iva t ke up bv 
lar and all th gs h attempted he p pul r 
i2cd th th meth 1 a d Jded nc one lie 
ad ocate 1 podal c \er on and the frst to 
int oduce lab r at term to check barmorrhage A 
le se kno n ph cian of I a is Nicolus R cheus 
also rote a rk bstet 1 As as to be ex 
pccted Ital> kept p e tl th advances mad n 
other pa t f Eu p n th s d partment of med 
1C ne \ cr> 1 ttlc ap 1 the not ce f the g eat 
Uni ers t> f P lua an I Jacobus SvKms and 
\ito 10 Ir ello taught bstetnes and disease 
of women Lu 1 v cus Bo aciol a professor in 
1 rara al 0 t ught a d ote on the subj ct 
The largest k on obstet s nd gy need gv by 
an Ital an durngthes tee t! century as the ne 
based upon th 1 ct cs gi e bv Hie onymus M 
cunals presum H> hen he f 11 ed T mcavell s 
professor at Padua upon the latt rs death in 1568 
Mercurial wrote lectured on nea ly all the 
recogn zed dep rtme ts of med cine and among 
other CO ered the subjects of obstet ics and g> e 
cology The bo k s not \vr tt n by him but 1 kc 


many of the olumcs attributed to him was ap 
parently a transcription of h s lectures by one of 
ins stulcnts subsequently corrected by him The 
Led es o Disease of Women was first publ hed 
at Basel in 1382 Later it appeared as part of a 
gc eral ork on gynecology publi hed m 1586 and 
the volume here illustrated appeared in \enice in 
1587 p inlcd by Valgrisius It was also published 
in Strasslmrg in 507 

Ths volume was the combined work of two of 
Mcrcurialis pup ! for the title page reads Lee 
f sC gt! e D senses of II o) t from the lip 

f llieronvmus Mcrcurialis recently edited by Caspar 
B uli an author until lately 1 ttle knoi n Now 
Iruly enlarged a il amended with the consent of 
the author bv M chele Colombo from the collation 
of roa \ examples Mith an exhaustive index of 
chapters and contents 587 at\cnicc at the house 
of 1 el X Vaig isius The book i thus an example of 
a procedure c mm du mg the sixteenth century 
hen each professor n a large school had hi Cos 
ell usualtv 1 the person of one of h s students 
or assistant The amanuensis took notes on the 
Icctu cs and \rotc them up They were then cor 
r clef bv the p ofes 0 and publ shed In this way 
the idea nj p on f these men too much taken 
up Ith other matters to do their own writing have 
b handc 1 do n to us A li t of authors c ted in 
an earl ( erm n c lition of 1586 contains onehun 
dred and one mes a d con e> an idea that the 
even years studv 1> Mercuriali in Rome had give 
him a great kno Ic igc of the literature of the an 
cc t \s ft n the case howev r the names 
of rece t autho r co temper e are 1 eking and 
though Soranu Trolul an 1 others are mentioned 
the name of Ro lin Jo as Ray aide RueS Pare 
and others are lacking It ould seem ne e theless 
that Mercurial: was at least conversant with thcr 
vork for in the second book v hich deals \ ith labor 
he desenbes podalic version hich was at the t me 
being popular! ed by Par in France 
The first th ee books deal \ th ob tetrics treati g 
in succession conception pregnanev labor a d the 
p e pe lum The fourth book deal with di e ses ot 
the genitalia 1 egularitie of menstrual n gonorr 
hoca the h te menses Qeucorrhcea) prur tus and 
olle cond tions both phvsical and psvchic 
defin te form of dcscript n is used throughout con 
Si ling of a description of the di ease the causes the 
symptoms the progno and the treatment 
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REVIEWS or NEW BOOKS 


T he ninth edition of Cabot s Phy steal Dtaznosts^ 
has been catefuUj revised Analj ses of further 
stall tics hav e been added o that this work be 
comes not onh a didactic pre entatioo of phjsical 
signs but one on general ditierential diagnosis In 
the chapter on heart murmurs the corresponding 
numbers of phonographic record are attached lo 
the diagrams This should be of great value for 
teaching and for ear training In opening the di 
cu ion on au cultation the author describes the 
multiple Bowie s stethoscope Thi suggests the 
multiple electrical sietho cope which b\ arapbhea 
tion and transmis ion of heart sound enable an 
auditonum full of students to Usten simuUaneoush 
with their teacher This is a device which Doctor 
Cabot has used with great success in teaching 
The volume continues to be the best short work 
in Its field It 1 full of characteristic refreshing 
denials such as I can recognize no tncuapid mur 
murs and I never heard this sound Conclusions 
are arrived at with originalitj and di regard for 
opinion since thev ate ba ed upon first hand analv 
Sib of bis ow 0 statistics Most interesting deductions 
are made Some of the e are old and have long been 
supported b\ experience such as the remark that 
unne tests for mdican urea sulphates and phos 
phate give the appearance of accuraev and scicn 
tific method in diagno is but not the realitv Other 
statements such as I hav e nev cr seen an> c\ idcncc 
that excessive mu cular work is 6> itself capable of 
causing cardiac hvpertrophv and dilatation tend 
to be supported b> the most recent phvsiological 
work 

Thus for extent of material presented and for 
stimulating observation this volume continues to be 
one worth repeated studv Paul '^tvre 

T\ this interesting volume contaimng thirtv even 
of the Practical Lectures delivered before the 
Kings Countv Medical bocietv men of prominence 
in the vanous specialties have been selected to pre 
sent subjects mo t likeh to be of value to the doctor 
m general practice 

Several of the lectures have particular mtere t 
George M Cnle s The Surgical Treatment of the 
Thvroid Gland is based on his experience in per 
forming 13 qSS operations upon the thvroid gland 
The Lnited States Public Health Service is ex 
plained b> Surgeon General Hugh S Camming 
The Doctor m Court is full of interest and in 
struction for those unfortunate enough to have to 
go there 

Haven Emer on gives his reasons for advocating 
periodical health examinations John H Gibbon 


in his Common Sen e in the Treatment of Trac 
turcs \cr> properh includes commendation of 
the mas age methods of Lucas Championmere 
Inherited Svphilis is well covered Foster 
Kennedv contributes a lecture on Fits Frank H 
Lahe> discus e the \aricties and Treatment of 
Goiter George M MacKee devotes 64 pages to 
the More Common Diseases of the Skin John 
O Polak lectures on Tovxmias of Pregnanej 
The subject arc hanilcd m a somewhat elemen 
tarv manner but the eminence of most of the con 
tributors assure an interesting presentation 

rREDEJlICK CnRISTOPIirR 

XX^OLB^RST has compiled a most valuable 
* * treatise on Conococ cl Infection tn the Male* 
He stales that the book is designed pnmanlv to 
guide general practitioners in the proper recognition 
and management of the di ease and its troublesome 
comphcations '^pcciah ts and medical students 
might advaniagcou Iv familiarize them elves with 
this text The author has kept bis subject matter 
complelelv up to date and his method of presenta 
tion i conci c and easv to follow Diagnosis and 
treatment have been chssincd according to the 
pathological involvement of thevanou anatomical 
structure 

\ di cussion on the proof of cure constitute an 
interesting chapter bnil chapter b\ McDonagh 
of London in which he expre scs his view on gonor 
rhcca accentuates the divergence of opinion m the 
two countnes \iscestJ OCjsor 

author of thi book present 1 verv fine 
A work in German on the subject of \ rav diag 
nosis in surgerv He state that the material for the 
book was obtained in the Lniversitj of Gottingen 
\ ra> Department with the aid of the Pathological 
Depirtment as well as the medical and surgical 
dimes of that institution 

The book is a splendid pre entation of the subject 
well written and exceedmglj well illustrated It 1 
in example of careful work in preparation of a 
difficult subject The book mav be recommended to 
anv phvsician mtere ted in \ ra> particuhrh 
tho e vho can read the German text The manv il 
lustrations with which the book abound are of 
such supenor qunhtv and demonstrate pathological 
changes so well that verj little reading matter is re 
quired to explain the \ rav features The volume is 
large and the subject is treated at length in a 
thorough manner Edward S Blaive 
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AS Sir Arthur Reith end his fore or] IlealHy 
G outh IS a most inte e ting book for all \ ho 
are concerned w th lucation — medical fliccr 

headimste s teacher parents e liicat \1 autl or 
itie and al ove all state me \h hi ethc Ifa 
of the nation at heart Itc nsi t of c cral chapters 
on anthropomet \ in elation to e lucat onal progress 
adaptation and development a n 1 cate I b> en 
trance eraminat o and school \ ork technical 
chapters on special method anl phjsiologv con 
sideration of overwork overpressure an 1 the ail g 
school child a d a CO 1 t on b t een the mental 
a d ph> ical acti it\ of growing bo\s It ha five 
appendice devoted to stat st c 1 method It i an 
authoritative fundamental ork in thi most im 
po tant field I S 


PRESENT clinical knowledge s summanze 1 
* by Coope h b k o the d ag o i of 
pancreat c di ease The book con i ts of two ma n 
parts — the fir t a brief but helpf 1 tateme t of 

anatomy phj siologj and clinical picture the 
second i a ho est a i s m wh t d II n g 1 s 
cuss on of f nctional te t under the hcaimg of 
attempts to d t ct f lu of D cha ge f 1 a 
c eatic Juice into the Duodenum Intulaton a 
a means of bta g pane etc seer t d 
sc ibed V ith a imple method for detecting lij a e 
A ca eful d scus on f tests f fe ment i the 
stool IS gve the co clu o f h ch s that true 
creato rhaa on a controll d diet ts (/ test f pan 
creat c dehc n v h le t u teat hoe butt r 
stools are rare a d les er amou t of fat m the stool 
may be due to otbe ca ses The bole que l s 
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carefulH examine 1 The importance of stool ex 
aminitions on controllcl d et anl the use of n 
licitor in the fccc to contr 1 the time of transit 
througl the gut arc cmphasi e 1 The ork not 
imp VC 1 V re n of s zc but because of ho est 
analv i It is to le highlj recommended as m 
1 eating methoJ of attack in a difTcuIt anj little 
k \\n field IaulStish 


'^IIE nc V edition of this important Treahsc on 
■I O Uopadic Su gcry brings it fully upto^te 
and maintains t po it on as the best modern text 
hook in thi tcld The subject matter is \ ell and 
te elv pre ente 1 and includes all informatio essen 
tial to the p ctitioner or special worker The 
le cnptions of the most valuable ongi a! cont 
buti of the dist guishcd author namely the 
bio lies c 1 ction f f actu c of the femoral neck 
the open reconstruction operation upon the hip- 
joint a Uh t ag lectomj a dback ard displace 
ment f the f ot might v ell receive more space and 
bette llust at o s 1 he second sentence of the first 
chapter d sc ibing Pott s disease is un atisfactory 
a I h ul I fe re ritten 

ihe condit n c lied o tcochondritis ds ecansbv 
kic g 1 t il a stuml ling block to the compositor 
I the SI th edit on of Whitmans book it as 
P t 1 D ca an 1 in the p esent editio it 
appear i D leans 

Ka g g alobservaton aspubl hed nthe 
DilscI ZclcIfU fir Cl iru gie December i6 
SS/ d f t the co d tion a a dissect enie 

o t och Irit or o tcochon Irit di sec ns 
In mam the i t ces the proo! readi hasnot 
bee d a ma er comme surate with the im 
p rt f ihi ic tbook V h ch fact ho ever 
do n t let a t f om the i trinsic val e of the wo k 
E 11*1 V. R ins 
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I T A\ould seem a platitude to sa> that the 
earl> recognition of cancer in anj part of 
the bod> IS of the greatest importance 
in its cure The repetition of this statement is 
justified ho\\e\er \\hcn we consider that in 
intrinsic cancer of the lar> n^ early diagnosis 
offers a lasting cure of from 70 to 80 per cent 
This IS a much higher percentage of curt 
than can be obtained m cancer in an> other 
location m the body It has been shown b> 
Cuneo that the richl> dea eloped I> mphatics of 
the lar>nx form a network of their own which 
empties into small glands on cither side and 
does not anastomose with the neighboring 
1> mphatics The slow metastasis with carl> 
diagnosis makcb possible the high rate of cure 
in intrinsic cancer of the larjnx It is> there 
fore imperative that every ph>sician and 
especially every otolaryngologist recognize 
the symptoms appearances and means avail 
able for the accurate diagnosis of incipient 
cancer of the larynx 

The classicalsy mptoms as formerly taught — 
aphonia dysphagia pain m the ear saliva 
tion dyspnoea haemorrhage fetor glandular 
involvement emaciation and cachexia — occur 
as evidence of far advanced disease but little 
attention has been paid to the earliest symp 
toms of inv olv ement those for v\ hich the phy 
sician should be on the alert The first symp 
toms are persistent local discomfort persistent 
hoarseness or the two combined according to 

R d b f eih M d ISoc ty fth St te fN IhC 


the location of the lesion m the larynx Per 
sisteni hoarseness and discomfort m the region 
of the larynx occurring in an adult of any 
age should have the skilled attention of the 
otolaryngologist 

AGE 

Cancer of the Jary nx occurs rarely under the 
age of 40 years but there have been cases re 
ported of intrinsic cancer U 16 and 18 years of 
age and of extrinsic cancer of the larynx at 23 
and 24 years of age (10) Only yesterday in 
our clinic at the Univ trsity Hospital the his 
toIOe.ica! examination of a specimen removed 
from an extensive intrinsic ulceration of the 
larynx in a man ^7 years of age was reported 
as epithelioma by Dr Herbert Fox The pa 
tient had been hoarse for 9 months and during 
the past 9 months had only a whispered v oice 
In 100 selected cases from the serv ices of Dr 
Chevalier Jackson and Dr Fielding 0 Lewis 
in which hoarseness was a symptom Dr 
Austin T Smith found that the average time 
from the beginning of hoarseness until a diag 
nosis was made was months Many of 
these cases were far advanced Many had 
been treated under a diagnosis of chronic 
larj ngitis w ithout ev en an attempted mirror 
examination of the larynx 

CLASSIFICVTION 

Cancer of the larynx was classified dim 
cally by Knshaber into intrinsic extrinsic and 
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mixed The latter cla b included those case in 
hicli the lesion « as both intrinsic and ectrin 
SIC These cases ^ere found to present the 
classical s>mptoms '\lread> enumerated The 
intrinsic group included all cancers arising 
from the cord ventricular band intcrar>te 
noid region and the subglottic area Chevalier 
Jackson further subdivides this group into the 
anterior intrinsic including the anterior two 
thirds of the larjnv and the posterior intnn 
sic m cases m which the cancer arises in the 
posterior third of the hrv nx (4) The earliest 
svmptom in the 'interior intrinsic group 1 
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hoarseness in the posterior intrinsic group 
local discomlorl and hoarseness 

The extrinsic group includes tho e cancers 
arising from the epiglottis arvtenoid arjep 
iglottic fold the larv ngeal surface of the p> n 
form sinus and the phar> ngeal surface of the 
cricoid cartilage The earliest sjmptoms in 
this group are local discomfort and dysphagia 

SITE 

Cancer maj involve an> part of the larjnx 
epithelioma is the most frequent form sarco 
ma and medullar) cancer are rare Glandular 
carcinoma most frequentl) involves the epi 
glottis Contrary to the vaew of Virchow and 
bemon who held that benign growths most 
frequenti) invade the anterior two third of 
the lar> nx and malignant grow ths the posteri 
or third Sir St Clair Thomson has shown that 
the anterior two thirds is the most frequent 
site of the primary lesion in cancer (i i) This 
area corresponds to that area mvohed in the 
antenor intrinsic group of Chevalier Jackson 
andis that portion of the lar>nx m which l>m 
phatic leakage occurs late I he fact as estab 
lished by Sir St Clair Thomson that the 
anterior portion of the larj nx is the most fre 
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Tig ^ Photomicro raph of tissue remo\ed from the 
larjnx illustrated in Ti'nirc ab Twenty four hours after 
the specimen nas taken Herbert Fox reported squamous 
cell epithelioma 

quent site of cancer is of the utmost impor 
tance because ttith early diagnosis this site 
IS the most fa\orable for cure 

LOCAL APPE VRANCES 

Local appearances var> according to the 
location and stage of ad\ancement of the 
growth the presence of superimposed inflam 
mator> reaction and ulceration Seldom is 
the appearance so characteristic as to be con 
clusue Man) tjpes ha\e been described as 
follows b> Sir St Clair Thomson (10) 

I Persistent congestion and thickening o! 
the cord 

A definite tumor resembling papilloma 
fibroma or angioma and an irregular infil 
tration difficult to distinguish from tubercu 
losis and sjphilis 

3 A limited infiltration cupped or retract 
ed in appearance 

4 A defined tumor single sessile white 
and reddish gra> and warty looking 

5 A Innge like border white m color 
giv mg the cord an irregular appearance 

6 In the extrinsic \ ariet) a dusk) red uni 
form swelling which is generallj a fleshy color 
with an uneven surface 

7 On the ep glottis a cancerous growth is 
irregular gra>ish white dusk> red or dirt) 
white m earl) ulceration 

Local fixation of the part inv oh ed indicates 
deep infiltration and advancement of the le 



Fi'' 4 Ti sue removed at laryn ofissurc (actual size) 
Within 48 hours after removal of the specimen for biopsy 
A wide margin of normal mucosa surrounds the growth 
Thcpaticnti nov well with a good voice 16 months fol 
lowing operation \rrow imhcates anterior commi sure 
(Crawford) 

Sion In man) cases w e hav e found on biopu) 
the local lesion cancerous when there was no 
local fixation on mirror examination 

Considering then the wide variation in 
appearance on mirror examination and the 
man) and \ anable factors m the production of 
these appearances the welfare of the patient 
demands that a method of certain diagnosis be 
emplo) ed earl) before the disease has extend 
ed and the chance for operative cure is lo t 

DiAG>rosrs 

Giv cn a case of ulceration of the lar) nx in an 
adult the 3 etiological conditions to be con 
sidercd are tuberculosis s>philiJ 5 and malig 
nanc) It is generally agreed that tuberculo is 
of the lar)nx for all practical diagno tic con 
sidcrations is never pnmar) {9) Then the 
finding of an ulcerative lesion of the larsnx 
with an appearance sugge tive of tuberculo is 
with the finding of positive evidence of a pul 
monary lesion is ver) strong presumptive 
ev idencc of larv ngeal tuberculosis In syphilis 
of the lar)nx the positive serological reaction 
and the evidence of s)philitic disease in other 
organs the favorable effect of a therapeutic 
test with antis) phihtic medication on the 
laryngeal ulceration and the suggestive ap 
peacance on mirror examination are strong 
presumptive evidence of S)philitic ulceration 
of the lar> nx It must be remembered how 
ever that malignant disease of the lar>nx 
particular!) in a s)philitic subject may re 
spond lav orabl) for a time to antiluetic therap) 
It IS also w ell to remember that an acute cede 
ma of the lar) nx may be precipitated b) the 
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aclmmi tr ition of potas lumiodidctoapalient 
with an ulceratu e Ic ion of the I irj nx \ pro 
\ isional (liagnosi of m iliffiunc> of the I ir\ nx 
can then be made in an idult patient when all 
CMdence of tubereulo i or lue trent|^ati\c 
and the ippearanrcb arc 'suggt tiae of eanecr 
remembering howe\er that milignancv ma\ 
coexiit with s>phili or tubertulosi or that 
It roa> occur in a tuberculous or a saphihtic 
subject 

Eaer'v case should be thoroughK studied a 
positia e diagnosis shoultl nit be made on mir 
ror examination alone That uncannx diag 
nostic sixth sen e whieh does not depend upon 
the teachings or the liter vture for its in pira 
tion so well evaluated b\ \\ ilham \ Mullm 
m Diagnostic Limitations in Lirvngologx 
(7) and so adequatel) dctined bv Dr D Brv 
son Delavan as a subconscious reasoning 
based upon long experience of man> closeh 
oberved cases (7 ) should be dev eloped b> 

ever> larj ngologist for as Dr Delavan fur 
ther sa>s Ihe beoinner docs not have the 
instinct for diagnosi 1 he man of long cxperi 
ence maj acquire it 

In addition to this in everv <ase of carh 
cancer of the larvnx the tonclu ive diagnostic 
step should be biop v If biops> i negative 
for cancer the specimen remov ed maj aflord 
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cv idcncc of some other infectious or neoplastic 
conditmn of the larvnx either on culture or 
hi tolopical examination Ifnegitive repeated 
specimens should be tiken at proper inter 
vaU and underproper a eptic precautions un 
til conclu IV e evidence i obtained B>thcue 
of the Jackson anterior commissure larvn 0 
cope under local anesthesia withonl> sli ht 
di comfort to the patient a specimen can be 
removed with accurac> from anv portion of 
the larvnx that is desired (Figs i and ) A 
histolOoieal report can be obtained bj the 
quick method in 24 hours (Fig ) and if the 
growth be malignant the surgical procedure 
adequate for the remov al of the grow th can be 
instituted within 46 hour (Iig 4) Dr Baxter 
L Crawford states Ihe examination of a 
number of the larynges removed bj Doctor 
Lewis at lar>ngtctomj showed no evidence 
whatever of metastasis as the result of biop j 
although m man> instances the patient had 
refusetl !ar>ngcctom> for several months fol 
lowing a positive report from biop ) (i) 

In the examination of the lar>nx with the 
mirror we see onl> the surface of the le ion 
In earl> cancer the appearances are not char 
acten tic and the important thing to know 1 
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Fig Ihotomicr raph of ti ut rcmoNcl from the 
lar\nv f a man ag i ss jea s showing mucous membnne 
mark dl> thickened epithelium h)^! rphstic and the sub 
mucous ti uc markcdl> inflamed There is marked h>'pcr 
I Usia of the epithelium u picious of mail nancj but no 
d hniteeiid nee of mail nan> (Crawforl) 

\\hit the deeper cells ire doing This c'ln be 
determined onl> b> biops> Biops> re\eals 
another \ er> important class of cases The Ic 
Sion in this class \ms described b> Chevalier 
Jackson and designated clinic ill> as prccan 
cerous (,) Time will not permit a discussion 
of the evidences presented bv Doctor Jackson 
of the precancerous conditions but the cvi 
denceis conclusive that cancer develops follow 
ingnon malignantlesionsmthehrvnx Sir St 
Chir Thomson quoting Semon states A 
malignant degeneration of a benign neoplasm 
ma> occur (lo) Our pathologists often re 
port to us that there is a suspicion of malig 
nanc> in the specimen of tissue examined 
Chevalier Jackson quotes Dr James Ewing 
after his examination of one of these spcci 
mens assaying This is the stage in which to 
treat cancer of the Iar>n\ not after it gets 
well advanced (3) 

From our tabulation of the last 250 cases of 
cancer of the larj nx at the Chev alier Jackson 
Bronchoscopic Clinics I wish to report 2 cases 
from the group in which existed a non mahg 
nant lesion which seemed to be an etiological 
factor in the later development of cancer 
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(1 8 Photomicro raph of ti sue rtmoNcd 3 ^e'lr 

later from the same larjnx ns m I iftiirc 7 h ini, mucous 
memi ranc ulcent d epithelium mnrkedl> hn-pcrpla tic 
and dclinitc c 1 Icncc of infiltration int the Ic per true 
turcs The infiltrating epithelium show ton idcrable dif 
fer ntiation and man> mitotic f"urt There i marked in 
l 1 ammalor> reaction of submucous ti sue Squamous cell 
tpill clioma (Cra vford) 

C \si i \ w omnn 3 \ cars of npc presented a Ic 
Sion of the Jarvnx a specimen of which on histolog,! 
cal examination showed papilloma and chronic mill 
trative larvngttis (Fir 5) Five \ ears later a speci 
men from the same patient showed squamous cell 
epithelioma (Fig 6) The svmptoms of larvngcal in 
volvemcnt persisted from the time of the first exami 
nation to the second (PathoJotic Reports b\ Dr 
Baxter L Crawford) 

C \SE 2 \ specimen removed from an ulcerative 

lesion of the larjnx m a man vears of ape in 
March iq 4 showed marked hjperjilasia of the 
epithelium with suspicion of malipnancv but not defi 
nitciv malignant as reported bv Doctor Crawford 
(Fig 7) Operative removal ot the lesion was advised 
at this time but the patient refused and on his 
return Februarv ig 7 the specimen removed at 
biopsy showed definitclj squamous cell epithelioma 
(Fig 8) 

TPEATitENT 

Adequate surgical remov al is the onlj treat 
raent worthy of consideration w ith the hope of 
cure of cancer of the larjnx The removal of 
an intrinsic growth b> mtralarjngeal surgerj 
IS not advisable because of the uncertaintj of 
complete remov al 

Lanugofissjirc After earl> diagnosis Iar>n 
gofissure will cure 80 per cent of the anterior 
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intrinsic case and w ill gi\ c an adequate \oice 
with no operatise mortalitj without a muti 
lating operation I ecurrencesfollowinglarjn 
gofissure maj be amenable to re operation b> 
lar\ ngohssurc and are alwajs amenable to 
complete lar\ ngectoms if the patient has been 
kept under postoperative observation These 
patients should be cvamined bj the surgeon 
who performed the lar\ngofissurc at least 
ever> month for the first vear 

Complete lar\ngcctom\ according to John 
Edmund MacKentj should be done in all m 
trinsic cases in which there is extensive in 
volvement (6) Dr Fielding O Lewis feels 
that larjngectomv maj also be indicatcil in 
extensive cases in which the lesion is extrinsic 
or mixed (5) and in other extrinsic varieties 
subh> oidphar> ngotomv and lateral phar>n 
gotom> 

The use of raditm and \ ray is now goner 
all> conceded to have no place m the treat 
ment of cancer of the larvnx except in some 
cases as postoperativ e radiation after iarv ngo 
hssure or hr>ngcctom> to prevent glandular 
invasion (12) It ma> be used also in those 
cases of cancer of the lar>nx which arc not 
amenable to surgerv because of the location or 
extent of the growth Dr Hcnr> k Pancoast 
from his enormous experience at his clinics at 
the I hiladclphia General and the Univer 
sitv of Pennsvlvania Hospitals states I no 
longer use radium m the treatment of lar>n 
geal cancer except in special cases Cancer of 
the larjnx is not suitable for radium thcrap> 
first because of the resistent nature of the 
squamous cell carcinoma w hich is the t>pc 
most often found second because of the tend 
encj to necrosis of the larj ngeal cartilage after 
the intensive radiation necessarv third be 
cause of the frequentlv inaccessible position of 
the growth (8) 

Tracheoloun lracheotom> for the relief of 
djspncca with palliative radiation may be 
adv isable for adv anced cases 

CONCLUSIONS 

I The earliest svmptoms of cancer of the 
larjnx are hoarsene s and local discomfort A 
persistence of the e sjmptoms in an adult 
should place the patient under suspicion of 
cancer and he should be kept under the 


observation of an expert laryngologist until a 
definite diagnosis is made Mirror examina 
tion while the most important method for 
studj IS not conclusive and should be supple 
mented by general examination \ rav exami 
nation serological studies direct larjn 0 
scopj and biopsy to exclude cancer deflnitelj 
m a suspicious case Doctor Jack on sajs 
Ever) adult patient with hoarseness should 
be considered as possiblj cancerous until 
prov cn otherw ise bv cverj means w epos ess 

2 Larlj diagnosis will permit a cure bj 
lary ngofissurc in about 80 per cent of ca es 

3 Biopsj b) means of the direct larjn 0 
scope should giv e a positiv c specimen in ev erj 
case of cancer of the larj nx But if the speci 
men is inconclusive or negative it should be 
repeated while anj suspicion of cancer re 
mams In the hundreds of cases of cancer of 
the larjnx in which a specimen has been rc 
movcrl for histological examination at the 
Broncho copic Clinic w e hav c nev er seen any 
evidence of metastasis as the result of biopsj 

4 Larj ngcctom j subhj oidpharj n<’otom> 
and lateral pharjngotomj will cure a good 
percentage of the extensive intrinsic and ex 
trinsic cases 

5 In inoperable cancer of the larjnx trache 
otomj and palliative radiation maj be ad\i 
able 
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S quamous epilhclmm m the Mlenne 
ca\it\ has been noted so frequcntU 
that it has gi\en rise to an extensne 
literature the mam interest in its occurrence 
being centered on its relation to malignanc\ 

\ rencM of the instances ^hith ha\e been 
reported sho^^s that all of the cases ma\ be 
grouped into three categories first are the 
cases \Mth a definitelj benign process second 
those uith a malignant condition and finalU 
a small group presenting certain findings 
Mhich ha\e gixen n«e to contro\ers} regard 
ing their exact significance 

The normal cjhndncal epithelium of the 
uterus IS rather frequentlj replaced b> a t>pe 
of stratified squamous epithelium of a purcl> 
benign character and Veit (43) has given 
this substitution the name of cpidermidali 
zation This change is found principal!) on 
the cervLx during the healing of erosions and 
in inflammatorv conditions (Flubmann 8) 
and also on the surface of cerx ical mucous 
pol>-pi (Fluhmann 9) In the endometrium 
It has been described m a \arietv of lesions 
Zeller (48 m 1883 on the basis of observa 
tions made on 63 patients stated that in 
chronic endometritis the c)lindncal cpithe 
hum of the corpus or cervix uten is ven 
frequentl) replaced b) stratified squamous 
epithelium He maintained that this new 
tissue vMth its basal cylindrical cells its nu 
merous transitional forms and its superficial 
cells without nuclei is similar to that of the 
vagina and that cornification raav occur in 
Its more superficial la) ers Considerable in 
terest was aroused b) Zeller s statements con 
cermng the so called ichth)osis uten 
Subsequent workers although the) found 
squamous epithelium in a few cases of endo 
metntiS have failed to substantiate Zeller « 
statement as to the frequency of this lesion 
(Ruge and Gebhard 13 Ries ^4) and it 
has been suggested that there w as ‘^ome error 
in his microscopic technique Zimmermann 
(30) has recenti) described a case in which he 


found on the surface of the endomelnum 
a type of stratified epithelium resembling 
squamous epithelium He interpreted his find 
mgs as representing a degeneration of cylin 
dncal cells rather than a metaplastic change 
and stated that this explanation might ac 
count for the frequent mention of icthyosis 
uten b) some of the earl) authors 

At present the consensus of opinion «;eems 
to favor the belief that squamous epithelium 
is found m the endometrium on!) m excep 
tional instances How ev er it has been de 
senbed bv Klein (23) and Sitzenfrev (41) 
and Schottlaender (39) m a stud) of 379 
specimens foundso called metaplastic changes 
14 times in the bodv of the uterus \\erth 
(44) states that during regeneration of the 
uterine mucosa following curett^ge a tissue 
resembling squamous epithelium may be 
found Hengge { 1 5) behev es that it may occur 
following pregnancy malignancy or tubercu 
losis Bondi (j) and Schneider (38) found 
squamous epithelium m cases of pyometra 
and Alterthum (1) noted similar changeswith 
formations resembling cancroid pearls m a 
case of tuberculosis of the endometrium 
Mainzer (24) reports4 cases in w hich he found 
metaplastic changes m the uterus following 
xntra uterine applications of formalin Fran 
cese (ro) and Ries (34) describe eptdermida 
Iization of the endometrium in chronic inv er 
Sion of the uterus and Herxheimer (16) re 
ports the finding of squamous epithelium on 
the surface of an endometrial poly^p project 
ing into the cervical canal 

The condition has also been produced e\ 
penmentallv D Erchia (^j) caused a reten 
tion of products of conception m pregnant 
guinea pigs by ligating one uterine horn and 
removang the fetus Two months later the 
tissues were examined and he was able to 
demonstrate a metaplasia of cylindrical to 
squamous epithelium Recentlv Wolbach 
and Howe (47) conducted a senes of histo 
logical studies on a number of rats which had 
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been fed on a diet lacking fat soluble \ \iti 
min and found kcratimzition of the uterine 
ca\it> 

It IS of considerable importance particu 
larl> m the question of etiolog) that such 
changes have been noted in the uteri of new 
born and >oung children Mover ( 8) found 
areas showing a stratuication of cells, m the 
endometrium of a newborn There were from 
4 to 8 rows of cells the lowermo t were cvlin 
(Inca! m shape the ne\t were cubical and in 
the mos)t supertkcial laver the cells were flat 
and resembled endothelium I riedlatndcr 
(12) found 1 land') of squamous epithelium in 
the uterine ca\ it) of a child jV ear old More 
recentl) \\ilson and DuBois (46) dc cribed 
the findings in a child 5 months old who had 
died from a dehcienc) of fat oluble A aitamin 
and found epidermidali 7 ation of the endo 
mctrium in the region of the fundus Finall) 
Natanson { 9) studied a senes of case and 
came to the conclusion that squamous cpi 
thelium occurred in the corpus uten in 10 
per cent of children up to the age of 2 jears 
and that as a rule u tended to disappear 
during the further development of the uterus 

Squamous epithelium occurring m malig 
nant conditions of the corpus uten has been 
discussed many times but still offers numer 


ou unsolved problems particular!) regardin 
Its origin and development It is important 
to remember however that squamous cpi 
thcIium <loes not alwa)s have the same si 
nilicancc and that the ca es ma) be divided 
into 4 distinct groups 

j Squamous epithelium occurring as a 
mctaplastic process m an adenomatous car 
emoma of the uterine cavit) 

2 Squamous cell carcinoma coexisting with 
in adenocarcinoma 

t Squamous cell carcinoma of the corpu 
sccoiular) to a similar growth of the cervix 
uteri 

4 I rimar) squamous cell carcinoma of the 
uterine bod) 

The lirst group represents a large number 
of cases and numerous instances have been 
reported in the liter iture for example bv 
Frank fii) Hitschmann fiS) 7immermann 
(49) The active procc s is a malignant 
adenomatous growth and the quamous 
epithelium does not take an) part in the 
destructive and invasive lesion Hitschmaan 
states that it is of frequent occurrence in 
glandular cancers of the corpus uten and not 
only is it found in primar) growths but ev 
oral instances have been de enbed m which 
the malignant tumor m the uterus was a 
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li 3 I lands of squamous epithelium m Ji>-pcr 
plasti endometrium Low power 



Fi 4 Islands of squamou epithelium m hjpor 
plastic endometrium Lo v pow er 


metastasis of an o\arnn cancer (Zimmer 
mann 49 Hunziker 0) 

The exact mechanism of this mctaphstic 
change has guen rise to considerable dis 
cubsion and there has been some quo tion as 
to t\hether the metaplasia occurs from car 
cinomatoui cells or from mature c>lindrical 
epithelium It has e\cn been suggested that 
\\c are not dealing with a metaphstic proc 
CbS in full) developed cells but that both 
t>pes arise from an embr)onic tissue which 
carries the potentialities of differentiating 
into cither c)lindrical or squamous cpithc 
hum AIe)er ( 6) believes that it was defi 
nitel) e tablished that metaplasia could occur 
in cells at the surface but that when the 
procc s was found deep in glands some other 
factor must be found to account for it This 
has been refuted however b) Herxheimer 
(16) who maintains that no sharp distinction 
should be drawn between surface and glan 
dular epithelium since the) belong together 
genetically Hitschmann also states that 
metaplasia occurs in both Zimmermann (49) 
m a more recent review states that a true 
metaplasia must be considered in some in 
stances but that in the ma;orit) of the 
cases which he has studied the findings were 
accounted for by a degenerative change in 


cancerous cells both m glands and at the 
surface simulating squamous epithelium 
This possibilit) was also advanced b) Ruth 
(2 ) in 190^ in connection with a case which 
he reported 

In the second group of this classification 
IS found a rare t>pe of tumor in which an 
adenocarcinoma and a squamous cell cancer 
CO exist in the same uterus A considerable 
number of these double cancers were fie 
scribed b) earlv authors but it is probable 
that man) of the cases reall) belonged in 
our first group and that the squamous epithe 
hum simpi) represented a metaplastic proc 
css Hitschm inn (18) elaims that the theor) of 
the origin of these tumors from two different 
matrices must be abandoned However 
whether the squamous cell tumor represents 
a primar) growth in the uterus or results 
from c)hndrtcal cells v\hich ha\e undergone 
a metaplastic change apparentl) bona fide 
coses have been described in which cells of 
both t)pes were found taking an active part 
in the destructive lesion (Raufmann 21 
Strong 4 ) 

In the third group which includes those 
ciscs of squamous cell cancer of the endo 
mctrium appearing as a metastasis or direct 
extension from a similar grow th in the cerv ix 
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we find the grentcst number of ca cs> In 
iQii Maunu af Heurlm (25) collected nu 
merous instances from the literature lliu 
group is of little interest except os regards 
the \anous \\a\s in which the condition ma\ 
occur In the hrst place the cancer cclK 
ma> be disseminated along the l>mphatics 
m a retrograde manner and specimens ha\c 
been described in which numerous small foci 
ha\e been found scattered throughout the 
Uterus The cancer cells ma\ also proceed b\ 
direct extension from the original tumor as a 
de tructise process and there is a special 
form in which the growth remains superlicial 
and spreads over the endometrium I ugcha 
gi\en such a condition the name of iicker 
guss cancer Pfannenstiel (31) has men 
tioned the pos ibility of direct implantation 
on the endometrium from a cerxicil growth 
either spontaneously or hy instrumentation 
The fourth group of this classitication is of 
great importance for it includes the primary 
squamous celled carcinomata of the uterine 
body This condition is rare and only a few 
of the cases that ha\e been described ha\e 
been accepted by subsequent workers as 
being sufficiently confirmed 
It would seem that three requirements 
must be fulfilled before the diagnosis can be 
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considered as ab olutch c tabh heel First 
there must be no ign of a co existing cjlm 
drual cell cancer second there must be no 
connection between the growth and the 
stratified squamous epithelium of the certix 
and third the ccrxix must ha%e been care 
full\ examined to eliminate an original growth 
in that organ These requirements nccessanh 
cast doubt on a number of instances which 
ha\e been reported in which there was a 
small growth m the cer\ix and a larger one 
m the fundus and in which the interpretation 
has been that the ccrxical tumor occurred 
as secondare to one in the uterine caeite 
for example m the case of bchauta (36) aud 
Picring (3 ) Although it is perfectly con 
ceuable that thi might occur it is so much 
more likeK that the primare growth lies in 
the cereix that these cases must be ques 
tioned The fact that the mtra uterine tumor 
I more ad\ anced than the cer% ical grow tn 1 
no proof as there are many example of a 
metastatic tumor exceeding the primary le 
Sion in size , 

In IQII Maunu af Heurlm (25) revnewed 
this subject % cry thoroughly reported a case 
of his own and only accepted as boin 
5 instances of primary squamous celled car 
anoma of the corpus uteri namely those 0 
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Schauta and Piering (^6 32) Gcbhard (13) 
Fl'iischlen (7) Ges&ner (14) and Schaucn 
stem (35) In 1909 Cullen (4) considered 
the cases of Flaischlen and Gcbhard as authen 
tic and felt that other instances he had met in 
the literature (including that of Schauta and 
Piering) were of a doubtful nature How 
ever specimens which seem to fulfill the 
requirements mentioned ha\c also been 
described b> Batchelor (2) and Norris (30) 
Since 1911 j papers purporting to report 
«iimilar cases haae been published Hirsch 
(17) described 3 cases but gave incomplete 
information and did not mention the findings 
in the cervix Williamson and Abercrombie 
(45) report a case actompan>ing inversion of 
the uterus but also fail to give the findings m 
the cervix Purthermore the patient had 
been treated with radium before the speci 
men was obtained Schmitt (37) describes a 
case which is apparent!) authentic but 
which was complicated by metastases in the 
vagina and vulva The portion of the cervix 
which was removed at operation was not 
available for examination 
In 19 I R Mejer ( 7) described ver> 
unusual findings m the endometrium of a 
patient 4 y ears of age The endometrium 



seemed to be normal m appearance except 
for two arc IS of hyperplastic mucosa which 
showed remarkable collections of cells asso 
ciated with the glands These cells with their 
stratification their polygonal shape and 
round nuclei suggested squamous epithelium 
although the cells were not differentiated 
into definite layers In some places the cells 
occurred beneath the cylindrical epithelium 
grew into the lumina of the glands and partly 
or completely filled them They also ex 
tended into the surrounding tissue:^ but as 
well defined nests of cells and not as a de 
structive growth Meyer felt that he was 
dealing with a benign process although he 
advised keeping the patient under close 
observation 

Similar findings have been reported by 4 
other authors 0 of whom considered them as 
carcinoma Engelhorn (6) found these cellular 
masses in a uterine polyp from a woman 3 
years of age and diagnosed it as an adeno 
caranoma Sitzenfrey (40) described iden 
tical cells associated with an ‘ adenometritis 
uten m a woman 43 years old and also 
held that it was of a malignant character 
Meyer however had an opportunity of 
studying sections from both these cases and 
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states that the findings corre ponded to 
those he desenbed I olano (3;) saw the 
same changes in a poljpotd tumor of the 
uterus from a patient 4 \ears of age and 
interpreted them as an adenom>oma car 
cinomato um I he ca e of Hunzikcr ( o) 
IS of particular inttre t because he con 
sidercd it to ha\e a benign nature I he 
patient hail m treatment bejond a diagno 
tic curettage In a later communication to 
Me>cr Hunzikcr tates that the patient had 
remained well for r vears 

The following case from the Stanford 
nccolooical Ser\ict pre ents what 1 be 
lic\ to be a c( ndition similar to that alreadv 
dc cribcd 

Ml \ D at t4 car null para admittcj to 

ho I lal M r h 4 1 bh c mplaine I of 1 ter 

m tie t iti 1 blec ling hich ha 1 per » tel for 8 
\c r The pe il d ( mih hi to \ as m 

con eque i al Th men e 1 g nat 4 tea \ ere 

reg 1 r unt 1 n et of rre ei t lint with mo Ic le 
flo backach n I cc 1 n I abd m nal pain 

Du n g th p St 8 I I at) t ha I had ml rmiltc t 

att k f frof e g nal bl cl g \t t t thi 

occur ed onU at men tru 1 penoi but later t 

became r egul n pj a cc an 1 at the time of 
i fm I h »1 lee c tant for month She 

hai h d 3 u ett ges I utsiJc ph > s but 

thtse 0 I\ praluc 1 t mp rare hef Ko p ih 

log cal p rt I th cu tt ng coul 1 be bl cd 
Ih cale mi ti Temperatu e 08 8 deg c s 
IuleS4 lal nt i lightK p Ic tlMc I pel 

and 11 ou he 1 hit m of lout latc I 

ag \ ma k I 1 n malit & c e note I n the 

gc er lexam at Blood pre sure 1148 
Lab ato \ mi ii U nah neg t vc 

Red I loo 1 c 11 4 o 00 haimogl b 75 p r cent 
( S hi ) h t bl I c 11 s o ooo bl e I g Im e $ 

1 utc c ag lat 11 t me 0 mm tc 

Pel e am 1 ti fh I a as cl cd the 

utlet ullip r Ih perineum s frm L 

amin t n f Sk ne gli I neg ti e 1 he 1 ft 
B tl 1 n gl la pall ble Ihe cc v s 
slightK hvp rt pheJ th m Illaceratono Ih 
right s d The f d utcr a sbghlla cni ge I 
f ard f eh m V blc mo tl and of li m con 
s t nc\ Th a I e \ neg t c Spec lum e 

m at 0 h c 1 bl d u g fr m c tc nal os 

e o on f ce V 

Ope at n M ch s 10 7 \ m dime c ion 

u c 1 Lxpl rat n of the p Iv sh cd a 

si ghth nla ge 1 ut r m goo 1 po iti n The 
left tube an 1 va \ re gro 1 ) no mal The right 
o \ contai 1 \ t th leofa Inut Theap 

pcndi s b t th ze f a sm 11 ling r and 
m kedl> j ted Gall bladder s rathe tense 
no stones wee fit Operat on cons sled in (i) 


total h>stcrcctomv (2) right salpingo oophorec 
tom> (3) appen icetom) \fter an uneventful re 
covery the patient left the hospital on \pril 0 gj7 
I athoiogical examination The appenJix was 
ormal \ follicular c>st was found 1 right 0 ar> 
ith markc 1 increase of ovarian blood ves els The 
ight tube showel chronic inflammatory changes 
1 he uttru measure 1 8 bv 6 1 > 5 / centimeters It 
was of a firm con tstency The cervix sho\ ed a 
small tear n the right side and there as an ero ion 
cf the external os The cn lomctnum of the lo cr 
half of the utcr ccavitv as grossly normal but m 
the region of the fun iu it v as considerablv thick 
end a d near the right tornu there we e several 
soft rrcgular polypoid projections 

Ml rose pic examin tion Sections of the cervi 
h vc I chr n c inflammatory changes m the regio 
f the e ternal o Ihc cvl drical cpitheli m of 
th cc vical canal was replaced by normal squamou 
cftlheli m almost to the internal os (I ig i) \ariou 
tag s of cp dcrmi lali ation not 0 Iv at the su face 
butal nafe ofthegland wcrcsccn Nocvidence 
f m Igna cv as found 

I ltd met um Se tions f ihecn lomettium ere 
t kc from e cn part of the uterus The general 
picture foun) as that of hvpcrplasu of the cn 
dom tri m (fig 2) 1 the hvpcrpla a was more 

markc I n the ti uc obta c 1 from the region of 
the fun Iu Thrc ctions ho e c sho cd un 
u ale llectio sol cell (I gs 3 ani 4 ) One of thee 
ecti ns s fr m the lo cr part oi the uterus ]u t 
ab eth internal another from the lateral 1 all 
near the right CO u \ hile the third v a fpol>po* 
cn I met lum I m the fun iu Th c cell occur e* 
as elldefnel r u led \al e t They er 

n( an from I ne th the cv Iin Inc 1 epithelium 
of th gl n 1 a (I to grow either 1 to the I nil a 1 
Ih gla I h ch th V compi telv hlled in some 1 
tance or t { otru le into the surr u ling ti ues 
I ol tel sts re ec but serial sect on sho ei 
th t th V ngi ate if mglani larcpithclum The 
I tcrstit al l sue 1 these a ea a very I n e sug 
gesti g th t It ha 1 been compre e 1 bv the ne 
clem nt The iivi 1 al cell were polygon I | 
h pe I ho e I con i nt regularity shape a 1 
c{hig 5 6 an 1 7) I he nuclei ere mall rounl 
Ishoyclnost ng ab malitie Thee er 

omtoticfgure I tone a fe 1! ore t 
som hat large ze an I e e imi! t tho e 
us Uv sec 1 the mi idle layer of quamous 
epithelium (Fig 8) but th g e 1 appearance ot 
the ma sugg ted collect f coll c mbii g 
th bas I cells f normal qu m s ep thebum r 
th se s en in various t an t al ph scs of epi 
d rmid 1 ation (Iluhmann S) There as n ap 
p rent d fTerent ation into laye s as 1 squamou 
ep thelium an 1 0 concent c fi ures s gge ti g tne 
f mall n of ca cro 1 pearls could b fou 1 
face pithelium f the cn lomet lum y a intact 
I the ab rmal c llul r masses c een m tlv 
in the middle layer f the muco At no plac a 
there any suggestion of nv sio of the musculat re 
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Tht difTerential diagnosis in this case is 
difficult to make wth an> degree of certamtj 
and presents seseral \er) interesting prob 
lems The first question to be ans^\ered is 
\ihether ^^e are dealing with a malignant 
condition or with a benign change accom 
pan>ing a h>perplasn. of the endometrium 
Of the authors who ha\c pre\iouslj dis 
cussed the subject three ha\e diagnosed 
carcinoma and two ha\e fa\ored the mcw 
that it IS an innocent process Hunziker s 
patient remained ali\e and well for i >ears 
following a simple curettage and this maj 
be taken as fairlj good eMdence that it was 
not a cancerous lc<5ion although there is the 
remote possibilit} that an earh cancer had 
been completelj remo\ed bj the curette It 
IS aho important to note that there has been 
no demonstrable in\ohement of the uterine 
musculature the lesion being definitelj local 
ized in the endometrium A studj of the 
indiMdual cells shows none of the charac 
teristics such as mitotic figures and staining 
irregulanties usually assigned to malignant 
ti sue Engclhorn Polano and Sitzcnfrc> 
base their conception that it is cancerous on 
the fact that there is an extension of the 
cells into the interstitial tissue of the endo 
metnum and maintain that this is a l>m 
phatic propagation As Me>er points out 
howe\tr this is not per se proof that the 
growth IS malignant The cells are con 
sibtentl) arranged m small nests and do not 
branch out into the interstitial tissue as docs 
a destructi\e Itsion AIe\er considers it to 
be an extension similar to that seen in the 
growth of a simple c>st or a fibromjoma 
that is It pushes the surrounding tissues out 
of the wa> without definite inxa'^ion and 
destruction jMe\er also examined the sec 
tions from Sitzenfre> and failed to find ccr 
tain eMdence of a Ijmphatic propagation 
while Maunu af Heurlin (23) doubts that 
Polano s case should be considered as a 
carcinoma 

1 am conMneed that the findings in our 
patient are of a benign nature but ha\e to 
acknowledge that a poitne statement is 
almost impossible owing to the few obser\a 
tions a\ailable and our lack of information m 
regard to the subsequent hi<;tor) If then 


the condition is not malignant what is the 
significance of the abnormal cells’ Hunziker 
and Me>er consider them as squamous epi 
thelium and since their origin can be traced 
to the cjlmdrical epithelium of the glands 
the first assumption is that it is a meta 
plastic change If that is so it is ^ er\ 
remarkable that there should not ha\e been 
a further differentiation if the cells As 
stated before these collections of cells simu 
late those found under cjlindrical epithelium 
in the process of epidermidalization Here 
the cells differentiate into a tissue that at 
first IS similar to that of the transitional epi 
thelium of the bladder and then becomes 
normal squamous epithelium but this onh 
takes place after the c>lindrical epithelium 
has been cast off Criubmann 8) In our case 
the masses of cells were all deep jn the glands 
and one wonders if there would ha\e been 
mature squamous epithelium had thev oc 
curred at a point on the surface Howe\er 
such an explanation is problematical since 
metaplastic changesin otherbenign conditions 
and in adenocarcinoma show fuU> developed 
squamous epithelium deep m the glands 
There has been no satisfactor> txplana 
tion offered to account for the etiolog) of this 
lesion A studv of the 6 cases that have been 
reported shows that the only factor common 
to all is that the change occurred m glands 
of h>perp)aslic endoraetnum and it is note 
worth> that similar findings have not been 
reported in anj other benign, condition It 
IS also of some interest that all the patients 
were nulliparx. (with the exception that this 
information is not given in Me>ers case) 
There were likewise no special features in the 
clinical historj as the sjmptoms complained 
of are those usually associated with hjper 
plasia of the endometrium and consisted 
maml> of irregular bleeding The age inci 
dence was vanable as 2 of the patients were 
43 jears old and the others 42 34 3 and 

22vear5ofage respecti\el> 

The third group of patients presenting 
squamous epithelium in the endometnum 
IS thus limited to 6 reported instances Of 
these cases 3 hav e been considered is car 
cinomatous and 3 as benign lesions The 
mam characteri<^tic is that there are well 
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defined collections of small poljgonal cells 
with round nuclei associated with h>perplasia 
of the endometrium The chief complaint 
has been irregular and profuse uterine bleed 
mg No satisfactory explanation for the 
occurrence of the abnormal cells has been 
forthcoming but it is assumed that there is 
some form of metaplastic change from 
(>lindrical to squamous epithelium Further 
stud> and the in\ estigation of additional 
cases IS necessary before an exact interprcta 
tion of this lesion can be rcachetl 

SUMM\R\ 

The occurrence of stratified squamous 
epithelium in the endometrium has been 
described in a number of benign conditions 
in adults and young children and it has also 
been produced experimentally 

The findings m malignancy may be grouped 
into 4 categories (i) squamous epithelium 
occurring as a mctaplastic process in an 
adenomatous carcinoma of the uterine ca\ ity 
( ) squamous cell carcinoma coexisting with 
an adenocarcinoma (3) squamous cell car 
cinoma of the corpus secondary to a similar 
growth of the cervix uteri and (4) primary 
squamous cell carcinoma of the uterine body 

Six cases have been reported of unusual 
epithelial masses occurring among glands m 
hyperplastic endometrium The lesion is 
considered to be due to a mctapla&tic change 
from cylindrical to squamous epithelium 
The exact significance of this change can not 
be determined but there is not sufliaent 
evidence to consider it as defmitclv malignant 

Myth k d t r fesso V\ Oph If h k d 
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CHOLEDOCHUS C\ST' 

Pv r 'JT^RR JUDD MD FACS Rociiesttr Mivnesota 

M 1 a 

AND 


EARLE I GREENT MD 
F 11 S e > Th 


F rom Ju 1 > 1 1007 to Jaiiuar> 1 1^26 
17381 operations were performed on 
thebiliar} tract at the Ma\o Clinic 
true c> St of the common duct w as encountered 
onU once One other c\ st of the common duct 
wa*; found but it was not idiopathic and was 
present in a case in which cholec>stectom\ 
had been performed and stones found m the 
common duct 

Because of the extreme rantj of the condi 
tion it IS seldom diagnosed According to the 
literature the diagnosis has been made pre 
operatn el> m onl> one case that reported b> 
Neugebauer in 1924 In one other case that 
reported bj Mnght cboledochus c>st was 
thought of in the diagnosis but was dismissed 
because of the pre ence of round worms and 
a diagnosis was made of possible occlusion of 
the c>stic and common ducts 
According to La\ enson the first case of c\ st 
of the common duct was that cited b> Vater 
in 17 3 Todd in 1817 reported another case 
In these two cases howe\er there is «:ome 
question as to the pathogenesis of the c>st 
because of the presence of scirrhous pancreati 
tis causing obstruction Since the condition is 
so rare especiall) in children and since the 
patients in the e two case were joung the> 
probabi} should be included In our senes wc 
ha\ e not considered an> case in which a possi 
ble cause for the dilatation might be enter 
tamed 

REPORT OF CASE 

A girl 13 j ears of age entered the Ma>Q Climc on 
January 6 1927 complaining of attacks of luer 
trouble Since mfanc> attacks of \omittng bad 
occurred with pam in the abdomen mostl> under 
the right co tal margin and m the mid epigastrium 
In 1922 the appendix was remo\ed after an attack 
Fne months later a similar attack occurred Since 
then there had been from 0 to four attacks j earl> 

As the patient grew older the attacks became more 
frequent and se\ere and morphine was required for 
relief The excruciating pam in the right costal 
margin passed through into the back and nght 
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shoulder Residual soreness was characteristic 
Jaundice bad been present 5 >ears previous!} and 
again i jear before admission The stools were cla} 
colored from the last attack Thanksgiving dav 
1926 

Examination for the most part was negative ex 
cept for the pre ence of a movable mass in the epi 
gastnum There was also slight tenderness at the 
right costal margin Examination of the blood and 
urine was negative There was no free acid in the 
stomach The gall bladder was not visible in a 
Graham Cole roentgenogram The coagulation time 
was 6 minutes the calcium coagulation time was 
approximate!} minutes the blood calcium 9 6 
milhgrams and the direct van den Cergh serum 
bilirubin 6 4 milligrams for each 100 cubic cent) 
meters A diagnosis was made of cboleostic disease 
probabi} with stones and operation was advised 

Exploration revealed a congested gall bladder and 
a C}st of the common duct about 13 centimeters in 
diameter (Fig r) The bile m the gall bladder and m 
the c>st appeared normal After a small opening had 
been made m the c}st for the escape of bile it was 
anastomosed to the side of the duodenum with silk 
and chromic sutures V tube was placed m the gall 
bladder 

The postoperative period was uneventful and the 
child left the hospital on the nineteenth dav m 
splendid condition From the tube within the gall 
bladder 60 cubic centimeters of bile drained the 
first da} o cubic centimeters the second dav and 
j cubic centimeters on the third and fourth da}S 
\o bile escaped after the fourth da} and on the 
fourteenth da} the tube was removed The wound 
healed promptlv the jaundice disappeared and the 
patient left for home Februar} 28 192/ A letter 
written August i stated that she was perfecti} well 

This 1)^)6 of enlargement differs markedl> 
from that which in so commonK found as a 
result of Stones in the common duct or in dis 
ease of the pancreas In the latter the common 
duct enlarges as a whole but retains its nor 
mal form and nev er is much larger than a loop 
of small intestine in the former however the 
middle and upper portions of the duct are di 
fated enlarging slow 1> and progressiv el> not 
unlike a saccular aneurism 

The cjsts varv from 2 ^ b\ 3 centmieters in 
diameters as reported bj Heihger to those 
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which fill the entire ibdomcn and arc most 
commonK de cnbccl 'is being the size of i 
m'ln head 1 he terminal or intrimural por 
tion of the common duel i 'i& a rule not in 
Nolccd although I owlcr in his ci c w is able 
to m ert the examining finger thr lugh the ter 
mmal portion of the duet into tlie duodenum 
I he po ition of the ei t \arics with its si t 
1 he moderate sized e\st usualK lie below the 
Iner but mac extend m ane direction down 
to the peKi The duodenum i forced to one 
side the stomach is pushed to the left and i 
often turned on itself The a ccnding ami 
trans\er e colon are of neccssitx pushed to 
the left and downward 

ETIOLOOX 

The condition is generally considered to be 
congenital In support of this theory is Heili 
ger s case noted in a stillborn fetus almost at 
term The c> t in the common duct measured 

5 by 3 centimeters Ileihger concluded that 
the weakness was primarily in the wall of the 
duct 

Kostow zew belie\ e that the cy st is a result 
of an abnormal course of the choledochus 
through the wall of the duodenum On seaeral 
occasions it has been found that the end of the 
duct instead of entering the duodenum from 
right to left opens from the front backward 


in other words from left to n^^ht producm a 
kink and any ob truction to the flow of bife 
dll lies the choledochus (Fig 2) Lavensonis 
not in accord with this explanation and feel 
that the angular insertion instead of bein the 
cause of the dilatation is a result He shows 
that a choledochus lying in the gastrohepatic 
omentum he further to the right and that 
the hepatic artery and the portal aein will 
prcecnt dilatation to the left Since no struc 
tures are tnleqiosed to the right of the duct 
it t ikcs iht cour e of least resistance and as 
a result changes the direction of the duct He 
btlitvt however that the underlying cause 
for the <lilat ition is a congenital weakne s in 
Iht wall of the choledochus andfollowin even 
temporin ob truetion such as a mucous plug 
or catarrh d tholan„itis there i sufiicient re 
si tance to the outflow of bile to result in cystic 
formation and later m angular insertion of the 
lower portion of the duct 

Jn Huddc s case the ampulla of \ ater was 
on the right and anterior aspect of the second 
portion of the duodenum instead of on the 
posterior and internal portion This he claim 
is indie Uivc of abnormality in the rotation of 
the midgut and the peritoneal fixation of the 
duodenum all of which might influence dila 
(ation of the choledochus He believe how 
ever that the cysts are due to congenital dila 
tation of the extraduodcnal portion of the 
common duct increased by valvuhrob true 
tion at the lower end by in pi sation of bile 
He uggests that the primary diverticulum 1 
the re ult of a pancreatic rest m the wall of the 
common duct the cells of which break down 
and a dilatation of the duct follows He ba e 
this h\ pothesis on the analogy of div erticulum 
of the duodenum which often contains pan 
crcatic tissue 

\ccording to W aller the cy Stic dilatation 1 
the result of a valviform duplication of the 
wall (Fig 3) Because the cyst enlarges to the 
right and downward there is pre sure on the 
iixcd portion of the common duct thus pre 
xenting the outflow of bile from the cy t Ihi 
\al\e like duplication has been observed dm 
ically b\ a number of mve tigators and ex 
plains the intermittent jaundice This phe 
nomenon would entail the emptying of the 
sac with disappearance of the jaundice and 
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Fi" t a The normal cour<e of the common bile du t 
through the duodenal wall bed the intramural portion 
of the duct running from left to n^ht producin an an,.le 
resulting in ob truction to the outflow of bil and fomia 
tion of cj-st 

reappearance of the phenomenon tvith closure 
of the «;ac The emptj ing and closing of the 
sac IS accounted for as follows ^\^len the sac 
reaches a certain degree of fullness the left 
wall presses on the feed wall of the cholcdo 
chus so that empt) mg is iinpos«5ible The con 
stant flow of bile from the li\er expands the 
sac further and finall> the kink, which has 
been obstructing the duct is freed and the bile 
IS permitted to flow temporanlj through the 
chcledochus into the duodenum Clinicallj 
this phenomenon has been reported b> Ros 
towzew Held and^\eltwe^ w ho noticed that 
increase m the size and tension of the sac was 
followed b} reduction of both 



Fig 3 \ al iform dupbcation of the w all of the c> st w ith 
do ure of duct Eepan ion of the ac and freeing of kink 

Numerous other hx'potheses have been ad 
vanced a« to the cause of the cjst Certain 
investigators believe that the muscular tissue 
of the duct is weak others believe that there 

TVBLr I — TV PE OF OPERVTIOS ON PVTIENTS 
WHO HAVE RECOVERED 
*?urgcon \car 

‘'itain 1^94 V.piration followed by cholcdocho 

jejunojtoin\ 

Bfun and 1897 Rititpation of sac by Brun choledo- 
llartnann cho-enterostonv b\ Hartmann 

Bake 1906 Primary choledocnoduodenostomy 

Stember’ 1911 Cholecystectomy and chol docho-du 

odenoslomy 

Hildebrand 1913 Drainage later choledochoduodenos- 

tomy third operation to make a 
larger stoma 

R t ans 1913 Drainage and cholecystectomy 4 

months later choledochoduodcnos 
lomy 

Wall r igi6 Pnmary choledochoduodcno tomj 

Kreracr 1920 Drama e later choledochoduodenos 

tom\ 

Boll 1922 Drainage later choledochoduodenos 

tomy 

Rrabbel 19 2 Drama e later choledochoduodenos 

tom\ 

MeWho tci 9 2 E-rtiqiaUon of sac cholecystectomy 
and hepaticoduodenostomy 

\d m 19 3 Drama;,e later choledochojejunos 

tomy 

B hmansson 19 3 Drainage later choledov.hoduodenos 
tomy 

Vlorl \ 19 3 Dr mage later cboledochoduodenos- 

tomy 

Zimmer 1924 Drama c later choledochoduodenos 

tomy 

Pamperl 19 S Ch ledochoduodeno tomy (pnmary) 
Judd 1927 Cholecystostomy and choledochodu 

odenostoroy 
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IS congenital narrow mg of the common duct as 
It pierces the duodenum and that as \ result 
dilatation abo\e occurs 
Fenger belle^ es that adhesions or an cion 
gated duct cause bending of the cholcdochus 
S} philis has also been ascribed as th" cause of 
the obstruction Rolleston reports the case m 
a child gjearsofage with marked cMdence 
ofhereditar> syphilis particularlv oftheli\er 
and pericellular cirrhosis 

Examination of the sac re\ eals nothing defi 
mte Epithelial lining has often been found on 


microscopic examination and elastic fibers 
muscle fibers and a few glands ha\ e been 
found within the wall 

&E\ \ND AGE 

Of the 64 cases on record ^ of the patients 
were females lo were males in cases the sex 
w as not gi\ en The a\ erage age is i \ ears 
but It should be taken into consideration that 
most of the patients did not pre ent them 
scK es until after the sy mptoms had been pres 
ent for from months to 36 y ears The 
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>oungebt ubject was an almost full tcrmmalc 
fetus noted b> Heihger the oldest was a 
woman aged 56 jears observed bj Peel and 
Burrell 

ONSET 

In most cases sjmptoms appeared before 
the patients reached the age of 10 man> of 
them were not more than 6 months of age 
The oldest patient was 20 jears of age when 
the first svmptoms were noticed 

SVMPTOMS 

In certain cases pam was the first s\mp 
tom in others jaundice and in still others the 
presence of a tumor in the region of the liver 
was the first indication of di case Undoubt 
edl> a tumor is the most significant diagnostic 
factor It maj be barcl> palpable or it mav 
fill the entire abdomen extending from the 
costal margin to the crest of the ilium In 
some cases there is no tumor as was observed 
bv Fenger Rotgans McWhorter and Fowler 
In some cases two tumors were present 
(Dreesmann Rlajcsima \rnold Secligcr 
and Russell) one being a c\st of the common 
duct the other a distended gall bladder The 
evsts \ar) in size and consistenc\ depending 
on empt\ing abiliU It has been noted defi 
nitel) that several hours after a meal the 
tumor becomes larger and firmer probabl> 
because of the active secretion of bile at this 
period 

Jaundice was the most constant samplom in 
all the cases reported The degree varied in 
different cases from a slight icteric tint to 
severe icterus As anile the icterus was inter 
mittent but in a number of cases it was con 
tinuous In the Guj s Hospital ca e it lasted 

'2 vears Jaundice was absent m the cases 
cited b> Smit and Bolle \cholic stools were 
the rule m most of the cases observed Pain 
varied from simple flatulency of the abdomen 
to excruciating colic requiring morphine for 
relief The pam occurred usuallj in the nght 
upper quadrant often shooting into the back 
and up into the right shoulder Eating often 
precipitated an attack In a number of in 
stances however pam was not present Other 
symptoms of lesser importance were nau ea 
vomiting and diarrhoea sometimes there was 
fever during an attack 


DIVCNOSIS 

As has been stated the diagno is of choled 
ochus c>st has been made pre opcrativelj but 
once (Neugebauer) The most common dia 
nosis was echinococcus cjst (Swam Russel! 
Ronitzky Brun and Hartmann Rostowzew 
Dreesmann Kolb Arnolds Goldammer Eb 
ncr Lavenson Weiss Schloessmann Letulle 
Seeliger Smit Schuerholz Bolle Krabbel) A 
diagnosis was made of pancreatic c>st by 
ScjfTcrt \rmson Bake Ebncr Zimmer of 
stones m common duct by Fenger and 
MeW horter of hv drops of the gall bladder by 
Edgeworth Schloe smann and Lavenson of 
mescntenc cyst by Bake and Zimmer of 
malignant tumor by Arnold and Wagner of 
relropenloneal cyst bv Mayc ima and Boh 
mansson of cyst of the liver by Hildebrand' 
Smit Krcmer Bolle Krabbel and Zimmer of 
generalized tuberculosis bv Broca of chronic 
peritonitis by Buddc of tumor m the n ht 
upper quadrant by Zipf of cyst of the ovarv 
by Morlcy of obstruction of the common and 
cystic ducts from round worms or po sibly 
cyst of the common duct by W right of chole 
cystitis by Rotgans and Fowler of hydro 
nephrosis by Ramsay and Hill and Zim 
mcr of perforated gall bladder by Sceli er 
and cholecystitis and stone by us The dia^ 
nosis was indeterminate in the case reported 
bv Ashby Nicolaysen Butter Clairmont 
Sternberg Ipsen Roberts W^aller Reel and 
Burrell Morlcy Adam W^yllie and Pamperl 

The diagnosis should be made more fre 
qucntly Especial diagnostic factors are re 
current attacks of jaundice with pam in the 
region of the liver and the presence of a pal 
pable cy stic tumor in the right upper quadrant 
appearing in a young individual e pecially a 
young female 

TRE \TiIEVT 

Any type of operation should be carried out 
that will permit the bile from the cy st to enter 
the upper gastro intestinal tract One reason 
for the high death rate is that the condition 
has been unknown to the surgeon at the oper 
ating table The pre ence of jaundice 
tune of operation is another cause for the high 
mortality rate 
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In nearl> e\er> ca'=e in which drainage to 
the surface was the onlj opc^atl^ e procedure 
death resulted An attempt w as made to anas 
tomose the cast with the duodenum after 
drainage had been instituted at the first oper 
ation b} Ashb\ Dreesmann Rotgans Hilde 
brand Seeliger Schuerzholz R.remer,Brunand 
Hartmann BoUe Rrabbtl Morlea, Adam 
Bohmansson and Zimmer It is of interes.t to 
note that Ashbj aspirated m his case lo times 
before he finall) attempted an anastomosis 
but unfortunatelj the patient died the da> 
after the operation Eight of these patients 
recoa ered after a second operation had been 
performed namelj those of Rotgans !Morlc> 
Bolle Rrabbel Bohmansson, Zimmer, Brun 
and Hartmann and Hildebrand 
External drainage alone was fatal in all but 
2 ca'^cs McConnell first instituted drainage 
bj inserting a tube into the cjst Eight 
months later the patient reappeared w ith pain 
in the abdomen and swelling in the upper 
quadrant The abdomen was again opened 
and the c>st washed The patient remained 
apparent!) well for 2 jears before symptoms 
reappeared again the abdomen was opened 
and the c> st e.\plored Sc\ en months later the 
patient apparentlj was in normal health Reel 
and Burrell inserted a tube into the c>st 
Three weeks later an abscess formed which 
required drainage A fistulous tract persisted 
for 9 months the patient was in good condi 
tion 18 months after operation 
Marsupialization of the sac has been per 
formed a number of times with fatal results 
{.LetuUe Goldammer Smit, La\ enson) 
Anastomosis betw een the cj st and the upper 
part of the bowel was first accomplished b> 
Swain in 1894 w hen he performed choledocho 
jejunostom) using a ^Iu^ph^ button 
The first successful primar\ choledocho 
duodenostomj was performed b> Bakes in 
190& Since then this operation has been per 
formed b\ Sternberg Wagner Waller Neuge 
bauer W}llie Pamperl and Judd Three pa 
tients died those of W agner Neugebauer and 
W>lhe 

\ amanouchi and others ha\ c ad\ased dram 
age first and later some sort of anastomosis to 
the bowel ^IcW'horter on the other hand 
adMses hepaticoduodenostom} with partial 
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or complete excision of the sac w hene\ er possi 
ble in order to reduce stasis of bile with intes 
tmal contents and thus lessen the tendenc) to 
cholangitis 

The principal cause of death was hTuior 
rhage other causes were peritonitis exhaus 
tion cardiac failure, cholangitis and shock 
(Tables I and II) 
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T his piper is biscd on a climcil iml 
histological stud> of loo cases of hjper 
th>roKlism operated upon in the Lahe> 
Clinic and folloived for a \ear or more bj 
clinical and inttabolic examination at inttr 
\als of 2 to 4 months after operation The 
cases were selected bj taking the last hundred 
cases operated during IQ «; starling in Dccem 
her and working backward No case in the 
records was omitted until loo were obtained 
Our object in this stud> was first to learn 
our end results after tli>roidectom\ in pn 
mar\ hjperthj roidism since the adoption of 
iodine administration before and alter oper 
alion in the care of these patients Second 
we wished to learn if our clinical impression 
that low basal rates and mvxadema were 
more frequent since the use of Lugo) s solu 
tion was correct The importance of this 
problem to the surgeon in his decision as to 
the amount of th\roid tissue to be left at 
operation is \er> great Third we wished to 
know whether or not postoperatne mvxadc 
ma was related to the degree of lymphoid in 
filtration (strumitis) present m the thyroid 
gland Finally wc wished to discover whether 
one could prophesy the possibility of myxer 
dema (or persistence of toxicity) from the 
histology of the thyroid gland as evidenced 
by the degree of involution the amount of 
lymphoid infiltration and the presence of 
acidophilic cells in the sections (Fij, 6) 
Relief from the symptoms of hyperlhvroid 
ism was complete and satisfactory m 02 per 
cent of this group of patients T here was one 
patient whose clinical improvement was 
marked and whose basal rate was -I-17 when 
last seen 3 months after operation and who 
later committed suicide Wc have not in 
eluded her in the above group of g patients 
The 7 remaining patients still showed evi 


dence of persisting hyperthyroidism and we 
cannot class them as cured All of these 7 
however were much improved all were tak 
mg LUf^ol s solution and all were doing a 
large part of their usual daily work The 
average basal rate for these 7 patients 10 to 
14 months after operation was +264 The 
highest of the group was -4-40 and the lowest 
+ 1 1 Only 2 of this group seem to us to hav e 
suflicicnt hyperthyroidism uncontrolled by 
Lugol s olution to warrant further removal 
of thyroid tissue \11 of this group of 7 were 
very toxic on ailmission to the Clinic and 5 
required a two stage thyroidectomy It can 
be said <lehnitcl\ that all 7 are much improved 
over their previous condition even though 
they arc still somewhat toxic 

From our study of these 100 cases we can 
tind no reason to alter our belief that the 
proper removal of sufficient thyroid tissue will 
cure the patients of the symptoms of hyper 
thvroidism 

In these 100 cases of subtotal thyroidec 
tomv the operation w as done in one stage in 67 
cases m two stages in 3 cases and m three 
stages in one case T here was no mortality m 
this group of patients 

I if,ure I shows the change in basal meta 
bohe rate in this group T he solid line shows the 
average rate for the entire group before and 
after operation Fhc broken lines show the 
changes in the rate m the patients done in 
one operation and in 2 or more operations 
respectively These curves show the typical 
drop m basal metabolism which occurs with 
the use of Lugol s solution and rest m bed 
beforeoperation It is ev ident also that of those 
patients who in our judgment at the time of 
operation could not safely have had a sub 
total thyroidectomy in one stage all had a 
higher basal rate both before and after the 
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u«c of Lugol & solution tlnn the cibcs done 
in one stage \\ hciher the operation u is 
performed in one stage or in multiple st igcs 
howcN er the basal rate reached approvimatcK 
the same lea el a jear after operation and 
examination of the e patients shows that the 
clinical impro\emcnt in the two groups t 
equally marked and satisfactore \lthough a 
one stagi thy roidectomj when safe is t,rtitl\ 
to be desired from the economic point of \iciv 
it IS important to recognize that an increase 
m the numbir of operations wjU increase the 
factor of safety and still produce the same 
final result 

Of the patients in this senes 19 per cent 
showed a basal metabolic rate 10 to 14 months 
after operation which was lower thin —10 
Of these 4 patients had rates of — ii — i 
— 13 and —15 1 hey had no samptoms that 
we could detect clinicilly which were refer 
able to a lowered basal rate They felt well 
worked and played regularly and we classed 
them as well 

Ihere were 15 patients howcaer who had 
basal rates below —10 who showed definite 
eaidence of myxadema and who were taking 


cither thy roul extract or thy roxin The low 
csl rate in this group was — 3^ the hi he t 
— II anil the aaerage rate was —28 before 
treatment was undertaken 
The mcultncc of postoperative myxeedema 
in per cent of the c patients is hi h and 
we believe that it is much hioher than in our 
previous experience There are two factor 
which to some decree account for this m 
crease m mvxcedcma In 1924 we made a 
study of our patients showing persi tence or 
recurrence of hyperthyroidism after thyroid 
ectomy and became conv meed that w e should 
remove more thvroid tissue than had pre 
viously been our custom In doing thi we 
undoubtedly removed too much tissue m 
some instances 1 he decision as to the proper 
amount of thyroid tissue to be removed or 
what IS more pertinent the amount of thy roid 
tis ue that shall be left behind is a most im 
porlant one It is probably preferable to 
have a slightly lowered basal rate after oper 
ation than one that 1 persistently elevated 
I atients with myxeedema do very well wd 
thyroid extract or thyroxin medication at 
though we do not feel that they are entire y 
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Fig \umerical distnbution accordin" to the degree 
of involution in the three clasps of postoperative results 

normal \\ eakness and increased fatigabil 
itj are common difficulties v\ith them often 
replaced b\ palpitation and nervousness as 
the dosage of thjroid extract is increased In 
spite of this fact however v\efeelvcr> strong 
ly that this condition is far more desirable 
than hyperth>roidism if one could choose be 
tween these conditions The second factor in 
this high incidence of myxeedema is the invo 
lution produced in the h>perplastic th>roid 
gland b> Lugol s solution with whicli we had 
had rclativeh little experience in 19 ^ and 
prior to that date 

The histolog> of the hvperplastic thvroid 
gland shows remarkable changes after the 
use of iodine Iodine produces in\olutionar> 
changes regressive in character Much of the 
activitv of the gland IS reduced and we should 
bear this m mind when removing this tjpe of 
gland It apparenth requires more of the 
involuted thyroid gland to maintain a normal 
basal rate than it does of the actively hyper 
plastic gland Failure to realize this in this 
senes probably accounts for some of the cases 
of my xcedema following operation 

The presence or absence of strumitis in 
patients with primary hyperthyroidism we 
felt might be a factor in the etiology of post 
operativ e myxoedema It was the impression 
that mvxccdema would not occur after sub 
total thyroidectomy in primary hv'perthv 
roidism untreated with iodine and without 
strumitis and that myxoedema might and 
did occur if thy roidectomy w ere performed in 



Fig 1 P reentage distribution of various degrees of 
stmmiti in Ihrcc clas es of postoperative results 


ca-^cb with marked thyroiditis The distinc 
tion between inflammatory cellular infiltra 
lion and lymphoid hyperplasia m this respect 
IS extremely confusing 

\^e fed that this distinction is one which 
should be made as far as possible but is one 
which ofTcrs unusual difficulties It is per 
haps almost trite to say that fibrosis is an 
inevitable sequence of lymphoid infiltration 
of tiSbUCb generally presumably as part of 
a defense mechanism in an effort to wall off 
an injured area This obviously interferes to 
some extent with our interpretation of Ivm 
phoid inlillntion and fibrous scarring as 
opposed to simple lymphatism and fibrosis. 
The chief differential point accordingly is the 
focal distribution of the lymphoid cells in 
simple lymphatism as contrasted to the 
rather more diffuse infiltration of the lym 
phalic and scar tissue in true inflammatorv 
lesions Accompanving this is a fairly marked 
pressure atrophy of the acim in the involved 
areas m the inflammatory process whereas 
in the simple lymphoid hyperplasia essentially 
no interference with acinar function is to be 
noted 

Of the 15 cases of myxoedema there were 
8 who showed a basal metabolic rate of +30 
or less on admission Six of these 8 patients 
had been given iodine for varying periods of 
time before coming to the Clinic The diag 
nosis of hyperthyroidism in these cases was 
made on the history of increased appetite 
loss of weight eye signs tachvcardia goiter 
tremor nervousness etc Repeated metab 
ohsm tests were performed which were 
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pcrsislcntl) clc\atc(l abo\c t normal k\tl 
although thcj remained below + o Ihedia^ 
nosis of hvperthxroidism in this group of 
patients who ha\e rtceiacd imljnt. before 
examination mu t be careful!) reaicwcd in 
each case and is often difTicult I he true 
se\crit\ of the h)pcrth)rouiihm ma\ be so 
masked as the result of iodine therap) that a 
fatality or cnous reaction unexpccttdK fol 
lows operation or the diagnosis of liapcr 
thjroidism ma\ be wrongl) made because of 
the belief that the relatiselv low ba il rate is 
simpl) the temporara result of iodine mcdi 
cation In an\ patient whose basal rate is. not 
definitely and persistently clcaated we re 
gard the diagnosis of h\pcrth\roidism with 
great suspicion Many of these patients wc 
now send home for 4 or 6 weeks with orders 
to discontinue iodine or other medication and 
to return for further tud) at the end of that 
period We arc extreme!) he itant to operate 
on a patient whose basil rate is normal If 
howexcr operition is performed in some un 
usual ca e in which our clinical findings show 
aery strong!) the presence of h)perthjroid 


il 1 f I t pc 1 r u!t 

I m m pile of i ba a! rate but sli htl) ele 
\ ited wc Icwe a much larger segment of 
thvroid li uc behind than has hitherto been 
our cii tom 

The 7 other patients m this group had \er\ 
high bisal rate on admission to the ho pital 
but dc\ eloped m)xccdcma postoperatnel) 
This re uited we belicxe because of the re 
mo\al of too much th\ roicl and the po 
itive use of I ugol s solution which reduced 

thcactiMta of the remaining thvroid tissue 

With the clinical re ults in mind an 
attempt has been made m this eries of 100 
cases of ha pertha rouUsm operated upon to 
corrclite the hi tological imdmg with the 
clinical picture Certain of the more out 
tanding histological features haae been ta 
ulated on i gradient scale ba is of o to 3 tJ 
these It was felt that a mij,ht be of more 
probable a alue prognosticalK than an) others 

lor ome time we haae been tn in 

relate the decree of inaolution of a gland wi 
the clinical Imdmg measured chicllv ba 
meta\)oUc rate Here the figures ° ^ ^ 

3 haae been emp!o)ed to indicate no chan 
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carlj moderate and advanced involution rc 
spectivelj The criteria varv slightlv with the 
personal equation but we have found in our 
examination of over 2000 such glands dur 
ing the past few >ears a surprising uniformit> 
of classification results so that it is onI> the 
occasional gland on which we do not inde 
pendently agree The important points in this 
instance are (i) the variation from the high 
columnar epithelium to the normal low cuboi 
dal cells ( ) the size of the follicles and (?) 
the amount and staining characteristics of the 
intra acinar colloid Other less significant 
features are the amount of papillary infolding 
of the lining epithelium of the acini and the 
presence of the so called inter acinar cells of 
Weber which we do not feel have vet been 
conclusive!) demonstrated as existent \\t 
hav e alw av s considered that these cells mcrelv 
represent tangential sections of acinar tpi 
thehum and the examination of countless 
serial sections seems to support this h>po 
thesis 

This involution has been plotted numcr 
icall) m Figure 2 on the basis of the clinic il 
picture and metabolic rate In other words 
the degree of involution at the time of opera 
tion and then the metabolic rate at the end 
of the period of observation have been re 
corded on the basis of cases showing a plus, 
or minus rate with the cases showingdehnitc 
clinical m> xcedema plotted separately I here 
IS no deduction of significance m prognos.is to 
be drawn from a stud) of this feature If 
one translates these figures into percentages in 
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each group the curves art pncticall) super 
imposed The ccond feature is based on the 
amount of inter acinar Ijmphoid infiltration 
Whether or not this represents a true inflam 
matorv repair process or is mcrel) one mam 
fcstation of generalized ]>mphatism is of no 
importance at the moment Morphologists 
have disputed this point for >ears and no 
agreement is as yet m sight Certain it is 
that m manv cases the l>mphoid infiltration 
IS sufficient apparcntl) to interfere senousl) 
with acinar function and for this reason it 
might Icgitimatclv be considered as a possible 
factor in proflucing h> pothv roidism As in the 
case of the involution the degree of Ijmphoid 
mtiitration has been recorded on a o i 3 
graded scale with o meaning no l>mphoid 
intdtration i occasional focal aggregations 
of l>mphoc>tes sometimes forming follicles 
— rarcl) more than one such group to ev erj 3 
or 4 low power fields frank scattered fol 
licle formation seen in nearlv eveiy other low 
power field ? diffuse l>mphocvtic infiltra 
tion with follicle formation obscuring ever) 
field In addition Riedel s tv pe of strumitis 
essentiallv a Ivmphoid replacement of the 
acini might be termed 4+ on this scale 
iV,o specimens happen to be included in this 
senes however 

In the same wa> as in the case of the de 
grees of involution the degree of strumitis at 
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the time of operation has been plotted m 
Figure 3 against the clinical picture as meas 
ured bj the basal metabolism rate at the end 
of the obser\ation period In this instance 
the percentage in each group is utilized as it 
tends to bring out more sharpl> the fact that 
incidence of marked l>mphoid infiltration is 
more prominent in the mweedema group 

The third feature is one about which wc 
ha\c not found any comment W c ha\c been 
seeing at\pical cells usuall> in small groups 
often in\ol\ing several acini which become 
somewhat separated from the remainder b\ 
delicate connective tissue septa The chief 
characteristics of these cells arc a marked m 
crease in size of both nucleus and c>toplasm 
and tvpicallv a rather intense acidophilic 
staining reaction of the evtophsm Usually 
the> line mall acini with hardl) demon 
strable lumina containing little or no colloid 
\\ e hav c been inclined to call them acido 
philic pseudo adenomata and have speculated 
as to thtir meaning Did thc> ph> a part in 
the development of simple adenomata^ Were 
thc> the precursors of malignanc> represent 
ing anaplasia? \\ ere thc> an exhaustion form 
of the cclP Werethej hvperplastic cell com 
pensating for general glandular exhaustion 

These cells accordingK also were tabulated 
on a o I gradient scale without an\ refer 
ence to the clinical historv primarily to see 
if the) seemed to be related to anv of the 
other histological variations as well as in 
respect to the basal metabolism rate and 
clinical picture 

As a result of this studv certain points 
seem to have been brought out which ma\ be 
of some value clinicall) The degree of involu 
tion is of very little practical importance 
either in estimating degree of toxicity as 
measured b> the basal metabolism rate at 
the time of operation or as a prognostic sign 
as to subsequent myxeedema Many factors 
enter into the explanation of this discrepancv 
chief of them being the difficulty of estimating 
the amount of iodine administered Before 
the routine pre operative administration of 
iodine the correlation betw een the histology 
and the basal metabolism rate was much 
closer Todav however the basal metabohsm 
rate usually lags behind the morphological 


change but with no given regularity so that 
marketl variations may exist compatibly 

In rcspcct to the degree of lymphoid infil 
tration there is also very little correlation 
and we arc inclined to suspect that this 
lymphoid infiltration which is so frequently 
interpreted as being inflammatory in charac 
ter may be merely a manifestation of general 
Ivmphatism possibly part of the picture of 
disordercil metabolism in which the balance 
of other ductless gland may be disturbed a 
wc sec cxpcnmcntallv in thymic and adrenal 
dysfunction \t all events there seems to be 
no e scntial common relationship between the 
degree of lymphoid infiltration of a hvper 
plastic gland (strumitis) and the degree of 
involution and very little relationship be 
tween the degree of strumitis and the sub 
sequent development of myxeedema save m 
the extreme case m which the differential 
<liagnosis from 1 ledcl s struma or malignancy 
may be mo t dilTicult 

In respect to the third feature— the pres 
cnce of acidophilic cells — we feel that we 
hav c noted an occurrence of more than passing 
interest and one that may prove to be of 
omt clinical value Generalizing it may be 
said with a fair degree of accuracy that m 
none of the 15 cases which developed myxa 
<lcma were the c cells ab ent and in most in 
stances they were to be found m relativeb 
large number This is illustrated in Fi ure 
4 and 5 in which again the percenta e inci 
dcncc IS plotted 

Similarlv on the other hand it may be said 
that out of a total of 36 cases in which a one 
stage hemilhyroidectomy was done m which 
the metabolism remained -fio or higher 
after a year only 4 definitely showed the 
presence of these cells while they were sus 
pected in 2 other cases In 7 imilar case 
in which there was no clinical evidence of 
myxeedema at the end of a vear except a 
minus basal metabohsm rate 10 cases definite 
ly showed this type of cell while 4 
were thought to contain cells which mi ht be 
teemed transitional toward this form 

III a smaller group m which the operation 
was done in two stages the parallel is not 0 
close There are 20 cases in 10 of them no 
aadophihc cells were found at either opera 
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tion and the basal metabolism rate is o\er +5 
in the 10 remaining cases showed them 
defimtelj in both specimens and intercstinglj 
enough showed normal basal metabolism 
rate ±0 and +3 respective!} rtlatneK low 
rates as compared to the senes as a whole 
Of the 8 other cases 5 showed the character 
istic cells only in the first specimen and the 
^ others onl} in the second specimen 

From such data we are perhaps not in a 
position to draw an} \er} striking conclu 
sions It seems to us however that we have 
found these acidophilic cells too frequentl} to 
be merely coincidence in the cases which sub 
sequent!} develop low metabolic rates with 
or without the dinical signs of myxoedema 
In a review of these cases in relation to the 
clinical histones it seems safe to sa> that 
almost no case presenting these cells m the 
histological specimen has shown a persistent 
h}perth}roidism Indeed it brings up as a 
speculative point whether or not the advis 
ability of administering postoperative iodine 
ma} not ultimatel} rest on the pathological 
report as to the presence and number of these 
cells for such thenp} has been used to pre 
vent h}pcrplasia of the persistent gland tis 
sue In such cases perhaps it ma} be advis 
able to omit such iodine therapy in the hope 
of stimulating simple bypertroph} Similarl} 
may not the decision rest on the pathological 
report as to w hether a second stage opera 
tion shall be performed in cases in which the 
initial specimen shows the undoubted pres 
ence of these cells because of the danger of 
subsequent m}\cedema’ And finall} it is as 
suredly true that cases in which these cells 
occur with any degree of frequenc) should be 
more carefully watched for the development 
of myxeedema or lowered metabolic rates and 
therapeutic measures begun proraptl} 

SUMMARY AND CONCLUSIONS 

A clinical and histological stud} of a senci> 
of 100 cases of hv perth} roidism operated upon 
in the Lahe} Clinic and followed for a >car 
or more by clinical and metabolic examina 
tion IS presented 

Relief from s}mptoras of h} perth} roidism 
was complete in 9 per cent of the cases, and 


the remaining cases were all much improved 
confirming our belief that the proper removal 
of sttfficunt th}roid tissue will cure the pa 
tients of the s}mptoms of h}T)erthyroidism 

Nineteen of the patients had a basal meta 
boUc rate at the end of a year of less than — 10 
Fifteen of these showed clinical evidence of 
myxoedema This incidence is higher than in 
the previous reported senes and is probabl} 
the result of (i) the removal of larger amounts 
of the gland than formerly as the result of an 
undue incidence of persistent h} perth} roidism 
in the previous series and (2) the admin 
istration of iodine after operation to prevent 
h} perplasia 

Histologicall} in this series there is ver} 
little apparent correlation between the degree 
of involution and the basal metabolic rate or 
clinical picture although it is definitely felt 
that thepre operative administration of iodine 
IS one of the chief factors in disturbing this 
relationship Similarly there appears to be no 
relationship between the degree of involution 
and the incidence of cither Ivmphoid infiltra 
tion or acidophilic cell formation 

In respect to the 1 } mphoid infiltration there 
IS no ver> close correlation as regards the 
metabolic rate in general although there is a 
somewhat suggestive parallel between the 
degree of strumitis and the incidence of 
m} xoedema 

In regard to the presence of acidophilic 
cells m h}pcrplastic glands it ma} be con 
eluded that there is some relationship between 
their occurrence and the development of 
postoperative mvveedema as the} have been 
found in all the cases which subsequently 
developed m>\cedema It is not an absolute 
entenon however for occasional cases of per 
sistent h} perth} roidism contained these cells 
in the original specimen and we hav e to esti 
mate the amount of remaining gland before 
wc can decide defimtel} their significance 
We may conclude however that the presence 
of acidophilic cells is abnormal and is a danger 
signal not to be lightly disregarded Their 
importance clmicall} with respect to subse 
quent operative procedures or medical treat 
ment is still problematical but ma} well 
prove to be of some practical value 
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CVUbLS 01 DI \IH 1\ \CUII IVUSIINM OBSTRUCTION 

Cl INK \L VpI-LIC \TI0\S \M> Gi M R VL I RlNCn LI S or TRI \TMI NT 


By W I) r \T{ HMD I \ C S II \I TI USI / K 

I rn h n I f 1 1 )h I U 

H \USl 1 1 \n(l 1 osttr hue rcicntU 
cmphii/cd tliL opinion that there 
ire t\\o <|i tinct In pc of mechinicil 
ob truction of the inti tine (i) leute imph 
obstruetKin in which tlicrc i occlusion of the 
intestinil lumen N\ilh no circuHlon iiuoKc 
mcni and no climate to the bowel wall and 
( ) acute trinj^ulition m which there is m 
tcrfertnce with the \cnous irlerul iml 
Kmphitie eireuhlion u well a ob truction 
of the lumen of the bowel Iheir public itions 
m rtpard to this cl i ihe ilion ro fxr tow ird 
chrifeint, the eonfu ion concerning the toM 
mia ind the f ital meehinism of intc tind 
ob Iruetion Mter st\era! month of tx 
pcnmcnlil work during which time we were 
not lequunltil with the work of foster md 
Hausler we hul independentK irrue I it i 
similar ch bifit itinn h) uue tinal ob true 
lion without tan>,reno — imple ob truelK n 
and ( ) inte tiinl ob truction with gangrene— 
sir ingulation In mechanism is well i in 
sjmptomatoloRN the e two comhti n ire 
entirel> different mil wc feel that llu con 
ception enables us to explain mo t of the dis 
crepancits which hue occurred in the ob 
serxations and conclusion ot worker in this 
field 

c \usFs or m nth 

Our m\ estimations ft) haxcled us to the eon 
elusion that in simple ob truction of the in 
testme without gangrene there i no absorfJ 
tion of toxins sufficient to c lusc death Death 
isduetodehvdration loss ol chloride through 
xomiting and starxation It is for these, 
reasons that the cxjicrimcntal anjjnil with a 
simple obstruction does not die of toxa.mu 
but ma> be kept alue through the period of 
stars aiion b\ the parenteral administration 
of sodium chloride olution \n ammil 
howexer with an\ lorm of mte timl strangii 
Utioni not si\ed 1)\ sodium chloride olution 
In this case elehvdration and h\ pochloramia 
are present perhap to a marked degree but 


MI> k D ttKIS XfD I e rou I du i 
Sh l (M 1 Ih M LIlyKfsc hi II hp 

death is due pnmanlv to the ab orption of 
toxin re ulting from bacterial action in the 
di tcneled ind gangrenous bowel Under such 
umihtum tnnsfusions of odium chloride 
seiluti m lonstitiite a \aluable therapeutic 
mci urt but cannot be expected to prolon 
life imielinitclv 

lllsroRll \I RtMEW 

In the i»i t to \cirs much confusion his 
in eii fr>m experiment il w irk on the <'cneral 
subject of mte tintl ob truction Obxioulj 
the interielion of e\eral factors m part 
met ibohe inrl in pirt toxic offer conflictin 
{M) ibiiitie and ituations difficult to inter 
prei until ill the lad tre under tond Text 
mi I ha been the ehiel ource of controver > 
lillowm^ the work of Stone Bernheim and 
Whijijile ( 1 1) ihtMewwa held bv man> that 
the toxin 1 e! vboraie 1 b\ iperxcrted ecre 
tion ot the inle tmal epithelium This Mca 
ippirenilx hi been supported bv the fact 
that experiment ill\ do ed loop of duode 
num and jejunum npidlv prove fatal unlcs 
drimeil ti the out ide in which case the 
inimalreeoxer Sweet I eel andUendnx(i2) 
ittributcd the toxamia to the action of the 
panereatie en/jme on the proteins pre en( in 
the duoilcnum and showed that previou 
hgition of the panereatie ducts prolon side 
in the ob tructed anim il 

However none of the c worker excluded 
the faitor ol bieterial actuitv It i lo ical 
to suppo e that the mte timl ecrctions ma> 
plav a pirt m that the> furni h the culture 
medium in which bictcna flourish It i not 
hkch that m thcmsclvc thee enzjmatic 
secretion are causes of toxxmia 

Dragstedt Moorhead and Burck> (2) found 
elo ed loop of the jejunum m do^, to be fatal 
alw i\ s w ithin t or 4 dav If the 1 ofated 'oV 
instead of being elo ed 1 wa bed and lef 
opening into the peritoneal ciMt> those do 
which surxixe peritomti remain well In a 
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few weeks the loop is found to be sterile ind 
mij then be closed without causing to\ic 
sjmptoms though the loop becomes dis 
tended and mij c\en rupture In these stcr 
lie loops the blood supplj ma\ be cntirclj 
occluded and anxmic necrosis dc\elop In 
the absence of bacteria this process causes no 
toxTmia 

In 1907 McClure (9) demonstrated that the 
stagnant contents of obstructed loops form 
in excellent culture medium which become^ 
loaded with bacteria The bacterial content 
of the loop ma> be \er> slight at the time of 
closure but multiplication is extrcmclj rapid 
This rich bacterial growth not only proxidcs 
the gas which damages the bowel b\ o\cr 
distention but al^o inxadcs the strangulated 
tissue causing «;eptic gangrene 

All workers are now admitting the im 
portance of bacteria in producing the toxxmn 
of intestinal obstruction Gerard (5) has stated 
that the contents of an obstructed bowel be 
comes poisonous as a result of the formation 
of histamine and allied protcol>tit products 
b> the action of putrefactive bacteria 

Murphy and Brooks (10) recognize the ot 
currence of a toxic substance within the bowel 
but emphasize the fact that absorption of the 
toxin docs not occur through the normal in 
testinal epithelium Haden and Orr (6) demon 
strated this fact when thc\ produced simple 
obstruction in dogs and kept them alive for 
20 to 30 dajs b> the hjpodermic administra 
tion of sodium chloride ‘solution It is possible 
with such results to assume that sodium 
chloride has a specific detoxifying action but 
this view seems improbable 

Further emphasizing the importance of 
factors which control absorption Dragstedt 
Dragstedt McChntock and Chase (i) demon 
strated that a closed loop of intestine if pre 
viouslj washed with ether was not fatal to the 
animal They found the loop contents how 
ever to be extremely toxic Intraperitoneal 
injection of some of the contents into another 
dog caused death in 6 hours The washing of 
a loop with simple astringents such as alum 
or t inmc acid was found to be equally elite 
tive in preventing the svmptoms of toxxmia 
The role of these agents is not bactericidal 
their action mcrelv prevents absorption of 


the toxin McClure (9) had recognized these 
differences in 1907 when he concluded Thus 
if we exclude those conditions in which ulcera 
tion of the intestinal wall leads to perforation 
and peritonitis or m which infarction renders 
the wall permeable to bacteria it seems that 
obstruction of the intestine may persist for 
days with strangulation and enormous growtlis 
of bacteria in the obstructed loop 

rht failure to keep these points m mind has 
can ed man\ workers to draw conflicting con 
elusions from results m which proper explana 
tion reveals no conflict Discrepancies have 
arisen chiefly because numerous workers using 
different methods have emphasized different 
phases of the subject The factors leading to 
the production of the toxin must not be con 
fused with those which control its absorption 

DISCUSSION 

In our experience with obstructed closed 
loops of the jejunum and ileum we have 
alwavs found that death of the animal is 
preceded by gangrenous changes in the loop 
due ipparcntly to overdistcntion resulting 
usually in perloration along the antimcsenteric 
border The c changes occur much less readily 
in loops o) the lower bowel than they do m 
the jejunum where the greater secretory 
ictivity causes rapid distention It is for this 
reason that closed loops of the colon arc not 
rapidly f ita! The loop contents are toxic at 
any level The difference lies m the conditions 
which lead to gangrene of the bowel and ab 
sorption of the toxins 

\\ c have found the filtrates from obstructed 
intestinal contents to be toxic on injection 
into normal animals The action is similar 
to that of histamine From one dog dying of 
inte tinal obstruction we withdrew by the 
citrate method 250 cubic centimeters of blood 
A normal dog was then bled sufficiently to 
permit a transfusion of this toxic blood The 
result was a temporary violent reaction 
similar to histamine poisoning with intestinal 
cramping vomiting and purging respiratory 
distress and circulatory collapse The animal 
apparently recov cred in a few hours but 3 day s 
later was found to be suffering from an ex 
tensive intussusception at the ileocecal junc 
ture produced by violent peristalsis 
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\\c ma> conclude that there deaclop from 
bacterial action in the obstructed lumen toxic 
substances the exact nature of which is not 
known but which on absorption into the 
general circulation exert an action similar to 
histamine These toxins are not absorbed in 
lethal quantities from the normal muco a but 
with tissue nccro is from Q\ erdistention or 
strangulation of the bowel the rapid absorp 
tion of toxins ensues and is followed b\ gan 
grene and peritonitis 

CIIMCXL XirLlCVTlONS 
It IS apparent that gangrene of the bowel is 
the chief fador which makes intestinal ob 
struction such a desperate surgical condition 
In anj case the t\pe of obstruction cncoun 
tcred will depend upon the mechanic il factor 
in force ’t\ c feel that a studs of these mcchi 
ntsms will lead to a more accurate conception 
of this complex surgical problem 

CONDITIONS TRrSLST IN SIMPLI 
ISTESTINXL OlJSTruCTION 
I Simple obstruction occurs most often hi^h 
jn the intestinal tract at the p>Jorus or in the 
duodenum is a result of cancer or cicatricial 
contraction I rom the c hi„h obstructions 
there an cs a profound disturbance m the 
absorption of w atcr and sodium chloride 1 he 
resulting dchxdration and hxpochloramia 
tend to be rapidU fatal 1 his i particularK 
true in the pjlonc stcnosi from peptic ulcer 
in which hi peracidit> and persistent \omitmg 
lead to enormous lo ses of chlorides In cancer 
or anj condition of ob truction accompanied 
b> prolonged achlorh) dria the chloride los cs 
are small and these cases maj actually be 
come moribund from dehydration yyithout 
appreciable reduction of the blood chlorides 
Prom a clinical standpoint it is al o interc t 
mg to note that the yicious c>cle yomiting 
which sometimes occurs following a gastro 
enterostom> is m elfcet a high intestinal ob 
struction In all of these conditions life maj 
be sayed and a moribund patient maj be 
prepared to withstind major surgerj bj the 
administration ot water and sodium chloride 
intrayenouslj hypodermically or by an> 
method yvhich permits adequate absorption 
into the general circulation 


2 Simple obstruction may occur xcry low 
m the tract at the rectum or m the sifanoid 
colon The low obstruction obviouslv pro 
duces no profound disturbance in the absorp 
tion of water and salt In the absence of 
boyycl necro is such a condition is compatible 
yyith hfcoy cr a long period of time 

T I Iscw here in the bow el imple obstruc 
tion may occur as a result of neoplasm or fxcal 
impaction In the small intc tine howeier 
though the mechanism be simple at the on et 
the complex loops of bow cl and the mesenteric 
folds almost inyarnbly lead to stran'nilation 
Clinical experience supports the truth of 
these statements and failure to recognize the e 
different mcchani rns has led to much error 
in the interpretation of cxpcnroental results 
It yyill be noted that simple obstruction i 
nearly always the re ult of obturation by 
ncopla m or scar ti sue \ny thing producin 
obstruction by pre sure from out ide the 
bowel IS almo t certain to cause gangrene 

THE PyCTOKS CONcrRNED IN TRODUCINC 
STR.yNCUL\TION OF Tlir BOWEL 
\ consideration of the que tion as to the 
factor m\ol\cd in producing strangulation of 
the bowel is of y due m under tandm the 
cau c of death m most ca e of intc tinal ob 
struction and in securing information to 
guide us m Us intelligent treatment Our ex 
pcnmcntal and clmical work ha led us to 
conclude that the chief factors inyoUed are 
(a) nccrosi of the bow cl from pre sure at the 
site of the obstruction (hernial nn^ or con 
stricting band) (b) ga cous distention of the 
bowel and (c) obstruction of the me enteric 
circulation 

\ ecrosis from pressure It is a \ cry common 
obscry ation at operation in ad\ anced cases of 
obstruction that the bowel is necrotic directly 
beneath the constricting band Thi is easily 
explained Proximal to the ob truction there 
IS great distention of the bowel yvhich pro 
duces constant traction on the constrictin 
band It is cyident that traction rather than 
the mere presence of the band is the cause 
because the intestine mu t at one time ha\e 
passed under the band without constriction 
The fact that the inte tine is damaged at the 
site of obstruction should alw ay s be borne m 
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mind at operation For tins rea«;on greatlj 
distended loops of bowel should never be 
allowed to escape suddenl> from the abdomen 
The traction thus produced maj lead to a 
rupture of the damaged bowel flooding the 
peritoneal cavitj with intestinal contents 
It is alw a} s safer to search for the collapsed 
bowel and to use this as a guide to the site of 
obstruction When it is located it should be 
exposed with greatest care and gentleness 
Before the band is freed ever} precaution 
‘should be taken to prev ent the escape of intes 
tinal contents In desperate cases it is some 
times safer to ignore the sitcof constriction and 
to reliev e the obstruction b} an cnterostom> 
Effects of gaseous distention Gaseous dis 
tention results from bacterial action on the 
stagnant intestinal contents This is frequent 
1} the most dangerous factor in the entire 
process ind the successful handling of this 
distention is essential in the treatment of an> 
case That gaseous distention of the bowel 
can alone produce gangrene and actual per 
foration was first announced b> Kochcr (8) m 
1898 It has not been sufiiciently emphasized 
b} later writers We have made an expen 
mental stud} of this condition the results of 
which arc now in the process of publication (4) 
B> actual measurement of the blood flow 
through freshi} obstructed loops we have 
demonstrated that increasing gas pressure m 
the intestinal lumen results m a proportionate 
decrease in the rate of blood flow through the 
bowel wall When the gas pressure equals 
the animal s blood pressure a complete cir 
culatory stasis in the loop re ults The 
ischemia is noted first and becomes most 
pronounced along the antimcsenteric border 
where the terminal vessels anastomose We 
have noted this location of the gangrene and 
perforation manv times at necropsy on dogs 
with experimental intestinal obstruction 
Aside from this eflect of gaseous distention 
it IS undoubtedi} true that the pressure in 
creases the absorption of toxins Murph} and 
Brooks (10) have shown that toxic absorption 
takes place rapidl} through the Ijmphatics 
of an isolated loop when the toxin is intro 
duced under moderate pressure 
That distention of the bowel may exert 
enormous pressure in the human subject we 


have seen strikingly demonstrated m a well 
adv anced case of intestinal obstruction When 
the peritoneum was opened through an in 
asion I inch in length a distended loop ex 
tnidcd itself and though immediatel} re 
strained with gauze packs it ballooned out 
with sufficient force to split all the outer coats 
down to the submucosa From a consideration 
of the great pressure which gaseous distention 
ma> exert wecaneasilj understand the mech 
ani^m whereby gangrene so rcadil} compli 
cates anv obstruction of the small intestine 

This tendenc} is greater m the presence of 
deh>dration which causes concentration of 
the blood and a marked depression of the 
general circulation With this mechanism 
added to gaseous distention, circulatory stasis 
in the bowel and tissue necrosis may occur 
much more readily W^e hav e found repeated 
ly in our animals that support of the circula 
tion b} normal salt h>podermocl>sis reduces 
the tendent) to the development of gangrene 
m the obstructed bowel 

INTEPFERENCE WITH TIIE MESENTERIC 
CIRCULATION 

The mesenteric circulation is not alwajs 
inv oK ed It is of chief importance m v olv ulus 
intussusception and strangulated hernia It 
IS obvious that when mesenteric vessels are 
compressed the veins will become obstructed 
sooner than the arteries and for this reason 
congestion and great swelling will take place 
This accounts for the copious blood} stools 
seen in an} thrombosis of mesenteric veins 
If this thrombosis is complicated b} gaseous 
distention gangrene and death from toxaimia 
rapidl} follow 

GENERAL PRINCIPLES OF TREVTMENT 

The surgical treatment of intestinal ob 
struction will depend upon the type and 
duration of the causative factor An obstruc 
tion of simple type unattended by gangrene, 
occurs charactensticall} at or near the py 
lorus and is also found m the earlv stages of 
an> intestinal obstruction 

The treatment of pyloric or duodenal ob 
struction should never be regarded as an 
emergenev surgical procedure Operation 
should not be undertaken until the deh}dra 
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tion h>poililorimM iiul t ir\ ttioii ha\c 
btcnoNtrcomcIn tin. iiUrucnous ulmini Iri 
tioii of ‘^ufliticnt odium chloruk j^lua) t and 
%\ater Under tins trLilmLiit the pn)„no is 
of pvloriL obstruction hould be fworablc 

In the cirh st of 'ln^ intestinal ob 
struction the ime trcUment should be fol 
lowed c\ccpt tint the operilion should be 
clone a oon a th« bloo<l elilondts ha\e been 
restored to i normil lt\el litre do the 
prognosi 1 fav irable 

Simjde ob truelion of tlie bowel ma\ occur 
a the re ull of a I K ili/cd pcritoniti intoKin" 
ant pirt of the inic tine I Ins i a not un 
common oteurrence folliwiiv appendiciti >r 
p\o ilpinv and i be t Ire cled e irl\ in the 
proet b\ i imple enter 1 tom\ and thorough 
drain i;,e of the primire infection 

Ob tru tion of the bowel ecmphcited In 
gangrene eill for peei il mtlh mI )f Ire it 
ment If gtneril pent miii i alre id\ pro ent 
in\ IrcUment IS hopcle \\ith)utthi e »m 
plication there i i thanec to re cue e\cn the 
despente ta c I he hlOwin^ pruuiph of 
treatment hould be ob er\ed 

1 Ihe tJMmn of inte tinil ihtriuluni 
do elv allied to tint n uri.ii il ho k d not 
identical with it 1 ir thi re i on thee 
patient with land general mi the ii t pe 
ctalK ether me then biclK ind h >uld 
be subjected to the let t po tbit amount ol 
opiritiNC tnumi 

2 1 he opervlnn hould dwd\ be pre 
ceded ba the intr i\ en )u ulmmi trition of a 
con icUr dilc cju iniitN of ph\ loh ^le il o«hum 
chloride ilutioii 

} \n inte tinal mi tomo i hould ne\cr 
be unclert iktn in the jircsence of a gre it dis 
tention of the liowel I he scmineerotu tis ue 
cinnotbe ulurt I iftl\ 1 urthermore there 
art fresh urf ue < ptned for r ij>id nb orption 
of toxic miterial and the j)iral\tie ileus 
which remain preecnts adetjuate e\ icuation 
An additional f ictor contributing to the 
disaster is the initi il shock of a diffieult oper 
aUon Nshich mas be fatal in a \er\ fees hours 

4 The gangrenou loop hould be excised 
and a gunbirrtl enterostomj performed 
When the pitient has completely rccoxcred 
from this operation an inte tinal ana tomosis 
can be safelj c t iblishtd 


(IM«U SUM\t\R\ \ND CONCLUSIONS 

1 \cutt mechanical obstruction of the in 
te tine is of two t\pt acute simple obstruc 
tion in which there is simple occlusion of the 
lumen without bowel necro is and acute 
stringulition m which the obstruction is 
complicated by the presence of gan rene of 
the liowel 

2 ‘simple obstruction chiefly occurs hi h 
in the inte liinl tract at the pylorus or in the 
duixlenum In this condition death is not 
<luc to the ab orption of toxins but is caused 
l)\ a profound metabolic disturbance result 
ing from three factor dchvdration lo s of 
(blondes cau mg gastric tetanv and starva 
tun In impleob truetionwhichoccurslonin 
the I irge inte tine the metabolic functions of 
the Ixwel ire not marktdh di turbed and 
none of the t ch inges is pronounced 

t In icute stringulition the e factor are 
ill I re ent bul areo\tr hallowed by toximia 

I he toNin I i prntcoUtic product from the 
uinn f putrefictiNC bacteria in the ob 
siriuied bowel When ab orbed it exerts an 
uti n imil ir to hi tamine It i not absorbed 
from ill int ut inte tinal muco a but make 
It wa\ mt4 the eireuhtion through anoser 

II undellKiwcI md m the c\ ent of gan rene 
the lb orpti ii b\ way of the peritoneal sur 
fice 1 ripulK fitil In the small inte tme 
prietieilK ill ob truetions met clinically or 
produeetl e\perimcnt illy arc ooner or later 
compile lied b\ gingrcnc 

4 III the light ot our pre ent know ted e 
the pri„n)is of aiute implc ob truction 
should be fuorable unless the patient i 
moribund bef >re treitmcnt i in titutcd The 
metabohe di turbanecs resulting from dehy 
dr ition md the lo s of chlorides are effectnely 
relieied by the parenteral administration ol 
odium chloride sedution In obstruction com 
plicated by gangrene this treatment i of 
\aluc in tint It upplits fluid and chloride 
incrta ts kidney elimination and support 
the general circulation The toxTmia how 
excr IS not relie\ed by such measure It i 
obvious that once a suflicient do e of toxin 
has been ab orbed death is ine\itable rhi 
process must be arrested early The genera 
pnnaplt of surgical treatment have been 
outlined with these points in mind 
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THE MANAGEMENT OE CHROMC ENDOCERVICITIS 
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C HROMC cndoccmcitib is not a sub 
ject upon \\hich one can be startbngl) 
original but I make no Tpologv for 
again presenting this timeworn theme \s 
Sir Berkdev MajHihin once apt!) said in 
another connection much paper and much 
po\ert> ma> coexist and it is not the 
settled problems of medicine about which 
much is written but rather those upon which 
light still needs to be shed 
EndocerMcitis as a clinical cntit> hais long 
been recognized Its persistence and its 
mtractabiht> to treatment ha\e lon„ been 
acknowledged But its full importance is not 
>et realized nor is it realized that the unsatis 
factor} results of most methods of treatment 
are due to the fact that the> are directed at 
the manifestations of the disease rather than 
at Its underlying patholog\ 

Let it be said at the outset that endoccr 
Mcitis always demands treatment This most 
frequent of all gynecological affections is 
never a trivial thing It is potentially senous 
even when it manifests itself as an apparently 
local disease Once it is established a whole 
tram of symptoms may follow arising not 
only from the cervix but from the uterus and 
the upper pelvis whence the infection 
spreads by continuity of tissue or by lym 


plntic channels Thus Curtis has pointed out 
that the virulent strains of bacteria found m 
certun cases at least make spontaneous 
postopcntivc and postpartum infections 
eventualities to be dreaded The work of 
Sturmdort Rosenow Langstroth Moench 
and others would seem to lend both experi 
mental and clinical proof to the theory that 
the hi tology and lymphatic structure of the 
cervix warrant Us con ideration as a frequent 
focus ot svstemic infection I am not of those 
who accept this supposition unreservedly but 
It is folly to deny that in certain cases the 
sequence of cause and effect is too clear to be 
ov erthrow n 

Finally there is no doubt that endocervi 
citis IS a condition to which may be truly 
applied that much abused word prccanccr 
ous Out of the welter of theories centering 
about the vexed subject of the etiology of 
cancer certain indisputable facts emerge 
Cancer is always due to the abnormal growth 
of normal cells and trauma and long con 
tinued irritation play a definite part m its 
production The relationship of endocervi 
citis is therefore quite clear Trauma is a 
predisposing cause of endocervicitis the dis 
ease itself furnishes the necessary irritation 
and at least one manifc tation of its pathology 
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— erosion — is akin to abnormal cell forma 
tion Culbert on and I den ha\e pointed out 
that certain tj pcs of erosion show an extensu t 
proliferation of cell the de\clopment and 
arrangemint of which elcarlj place the disease 
on thcbordcrlmcof malignanc> andMattliews 
has likeui c called attention to the fact that 
It is but a step from the extreme cell prohfera 
lion with orderlj irrangemcnt which occurs 
in in irked h\pcqila tie c>stie endocenicilis 
to the di ordcrU irrangcment with cm|jr>on il 
tell lound in true milignanex I he sod is 
plainK ripe for the Iran ition md the aetua! 
ef(iienct hi been {iroicn too mmv time 
to make the eau Uion ui) longer i mailer of 
doubt 

III likcwi e bejond di pule that an> on 
dition whieh ean terminate as endocerxiciti 
can in pithologj of the upper pcKis in 
ponl incou po toper Ui\e and postjiartum in 
leetum or in \stemie foeal infection ami 
shich his in itself the (KiteiUuhiie of i 
trin ition to milignines is not i disease to 
be Ignored or to be regarded lightK 

1 he mo t imjiort int jioiiU in the manage 
ment of cndoeerMtiti i an aeeuratc eomjirc 
licnsion of the eondiinn which mu t be met 
No one method of treitment i applicable to 
ill eases but an) method will fail which dot 
not tike into consideration the actual strut 
turt ol the cer\ix and the patholog) whieh 
that strueture makes pos ible 

Two mo t important consider itions in the 
analoma of the ccr\i\ must therefore be 
emphasized at this point In the first place 
the cerxieal mucous membrane is composed 
of omplieitcd raeemo t glands which emptj 
through sm ill ducts into the canal and it is 
thrown into detmite fold radiating from a 
central line In the second place the Ijmph 
current may be traced from its origin in the 
ecrxieal and eorporeil mucosa through mi 
nute funnel haped ostia directly to the myo 
metrium 1 here it branches into an extensive 
capillary network which penetrates the uter 
me mu eulaturc later draining into the mam 
collecting channels which course parallel to 
the uterine and oiarian blood vessels at the 
base and t)]) of the broad ligament 

The eomplieatcd tructure of the cervix 
makes it perteetK evident that its mucosa is 


peculiarly susceptible to infection and pec 
larly capable of permitting an infection \\h 
has once established itself to penetrate dee[ 
into Its corrugations and to remain lati 
for long periods of time It is equally evidi 
that the ly mphatic structure of the pel 
furnishes an ideal route for the upward ' 
tension of whatever infection has once gair 
a foothold m the lower genital tract 
Moreover it must be emphasized fl 
cndoeervieitis i c sentially an infectic 
di t ise It IS the re ult of an infection i 
the re ult of a laceration though the t 
condition irt so frequently coincident tl 
the one cm carccly be considered withe 
the other The laceration undoubtedly a 
us a prcdi po cau c the ever ion wh 
prieticallv ilwavs accompanie it permits I 
re uK introduction of organi m the r 
urf ice furni h a uitable soil for bactei 
growth and the formation of scar ti suemt 
fere with tlie Ivmphatic drainage and ke< 
up a eonstant unhealthy con^e tion 1 
infeelion must enter by some method beh 
the lb ta e cm be c tabbshed 

I he e then are the facts which must 
faced in every case of chronic endoccrvici' 
\\t are dealing with an c scntiallv mfectic 
di tl e mo t often of gonorrhcca) on in 
which the organi ms tend to burrow dee| 
into li sue peculiirly lilted to harbor th 
over long period of time and m which th' 
is no tendency to spontaneous cure but rati 
a tendency to upward extension by continui 
of tissue or bv lymphatic channel Th( 
conditions in the great majority of case ; 
further complicated by the presence of la 
or le s exten ive cervical lacerations W 
mode of treatment shall we adopt? Is any c 
method applicable to all cases? 

Irophylaxis is obviouslv the keystone 
the arch The best way to handle chroi 
cndoeervieitis m addition to the prom 
treatment of the acute form is by preveati 
measures Since it is so con tant an acco 
pamment of cervical lacerations it is pl^n 
wise to treat such laceration before they 
come infected though whether thi mea 
that they must be repaired immediately a 
delivery as ad ocated by Emge and otne 
IS still a di putecl matter Immed ate rep. 
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ni'i> gne good results in the hands of the 
expert obstetrician \\ho does his uork m n 
hospital under ever> aseptic precaution but 
in the hands of the axerage practitioner such a 
procedure would probably be fraught with 
disaster The intermediate operation there 
fore or repair within a few months after 
delivery is a wiser routine procedure The 
important point however is that the lacera 
tions no matter what plan of treatment is 
adopted must not be ignored There is no 
longer an> valid excu«;e for the old method of 
deferring treatment until the patient is past 
the childbearing period The potentialities 
for permanent damage to the pelvic structures 
are too great to warrant anj such course as 
that Postnatal care is as important as pre 
natal observation and man> cervical lesions 
are easilj corrected soon after delivery but 
if neglected ma> later need radical treat 
ment 

As far as the actual treatment is con 
cerned certain methods may be promptly 
disposed of Ev en m mild cases local apphea 
tions are of small value Onl> when the 
organisms are still superficial would such a 
treatment be warranted and if one remembers 
the speed wath which bacteria travel the 
futility of such methods in the av crage case 
IS at once apparent Ev en douches are of use 
only in cleansing the vagina of irritating dis 
charges and lessening local discomfort thev 
can have little effect on the disease itself 

Autogenous vaccines are only occasionally 
helpful Diathermy ionization suction in 
tra utenne lavage alcoholic injections in 
jections of pastes and salv es these and similar 
measures are not alw ay s logical they do not 
give uniform results and many of them are 
not free from danger Curettage is rarely 
indicated The trouble lies in the cervix not 
in the uterine mucosa and thorough curettage 
of the cervix with its complicated glandular 
structure not only is a practical impossibility 
but often leads to upward extension of the 
infection 

Radium cannot be dismissed quite so 
cavalierly m view of the excellent results re 
ported by several authorities notably Arthur 
Curtis of Chicago who first suggested its 
employment m endocervicitis For my own 


part I should hesitate to advocate the gen 
eral employment of such an agent If it is 
used It must be strictly limited to those 
cases m which it can be definitelv demon 
strated that no activ e or latent infection of the 
tubes IS present and even to an expert such 
a decision is not alw ay s easy to make in the face 
of a badly infected cervix and thepo sibilitie 
of an upward extension of the infection 
Cautcnzation and surgery then remain as 
the two methods most generally applicable 
Mild cases of endocervicitis especially those 
seen within a few weeks after delivery and 
characterized by superficial lacerations and 
mild erosions are handled v ery satisfactorily 
bv cauterization with the small nasal cautery 
This IS a feasible office procedure and may 
be done cither without amssthe la or with the 
application of a 4 per cent cocaine solution 
Multiple linear incisions are made vv ith the tip 
and It IS surprising to see how quickly a dis 
eased hypertrophied cervix can be converted 
into a normal healthy organ Usually one 
cauterization is sufficient but the procedure 
mav be repeated if necc sarv 
Lquallv good results are secured when the 
disease is more extensive if a similar but more 
radical procedure is earned out under 
anoisthe la in the hospital and a larger 
cauterv is used It is important to em 
phasizc however that these cases must be 
properly selected Cauterization is not a 
panacea to be promicuously applied to all 
patients with endocervicitis It is curative 
only in the milder infections before extensive 
hbrosis occurs In the deeper types it must 
be done very cautiously for if the incisions 
are sufficiently radical to strike at the real seat 
of the infection and the whole cervical 
mucosa is thereby de troyed stenosis of the 
canal is almost inevitable and the patients 
last condition wall be worse than her first 
In this connection Matthews suggestion is 
a good one that the indications for cauteriza 
tion mav be widened if it is done unilaterally 
that IS if one lip of the cervix is cauterized and 
permitted to heal before the other is attacked 
It goes wathout saying that graduated dilata 
tion must be resorted to promptly if there is 
the slightest evidence of cervical steno is 
after the cautery has been used 
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If the ciuloccrMcitis Ins oriRinaluI in 
hceriUon of nnrkcd dcprce some sort of 
surgen 1 intMtibk 1 r'ichtlorrInph\ is the 
preferable procedure beeausc il restores the 
normal amtom\ of the parts and ka\ts the 
uterus proteited against bactcnal imasion 
b\ a ecr\i\ of nornnl length and si/t llou 
e\or measures mu t iir t be taken to clim 
mate the inicetion llus is be t aclnc\cd b) 
a preliminirv mure of ircitmcnt includ 
mg rc t m bed |h> tural enrei ts gtncril 
Ingienu me i ure lied ipplie itions and 
douche and iiuteruition and puncture of 
indniduilce t i indiiated It i surpn mg 
to ec how b\ tile c me in the si/t of the ter 
MX md the intlammUor\ reaction can be 
reduced and how often a ecnungU Iiopclc s 
CISC 1 thu rendered (|uUe tit for \ imple 
repair operation 1 raehelorrhaphs often fills 
just beeau L thee preopentive me i ure 
arc omitteil a point 1 mg igo empin i/e<l b\ 
1 mmett but frc(]uentl> forgotten In the 
modern r\ netologi t 

When c\cn after ucli i eour e of trcit 
ment futhfulh e irried out tr ichclorrlnpln 
dots not um to firomi c re ulf the gl in<J 
bearing arti of the cersix mu t be remo\e<l 
b\ the Sehroeder or the ‘sturmdorf tcchnK|ut 
m> person il preference being for the latter 
Ihese opcntions irc preferable to amputi 
tion becau c thev pre cr\t the initomx of 
the ccr\i\ md nd the bod) onh )f thit jHir 
tion of the orgm m wliieh the mfeetum 
proccs is 1 icitcd The rc ults are extremcl) 
good jiroMdtd the ojicntion is done before 
marked h\])ertroph\ and tibrosis hue oc 
curred and the ineision is carried high enough 
to include the entire irea alTeetcd 

All of the proccclures wc ha\c thus fir 
discussed permit sub equent pregnancies to 
occur prietK il]> witliout complications in 
important consideration in )oung women 
Ife results of amputation of the cervix are 
however quite different Stcrilil) is frequent 
thereafter and if conception does occur 
abortion is likewise very frequent if the 
pregnancy goe to term the d)stocia maj be 
ver> severe Menstrual irregularities and 
vague pelvic disturbances arc also prone to 
follow amput ition and for these reasons it is 
well to employ it on!) as a last resort in women 


in the childbearing period when the lacera 
tions arc extensive and the infection has 
provcii intractable to other method oi 
treatment In women beyond the child 
bciring period these considerations are nat 
urally not so vital but even then I do not 
advocate its performance without a careful 
consideration of other po siblc treatments 
turtis has recenth reported brilliant re 
suits m gonnrrhfeal infections merely by keep 
ing the patient iwav from her original source 
of eoiitammation his idea being that many 
time we mav regard as a recrudescence of a 
chronu infection what is really a rc infection 
file method certainly has po sibilitie in 
endocerviciti of gororrhaal origin thou hit 
I u cle s with irrt pon ihlc and uncooperative 
pitieni who c number unfortunately i 
It-ion 

SIMM \R\ 

I 1 ndoecrviciti is an infectious di ea e 
which <lots not tend to cure spontaneouh 
ami the sequela of which mav be extremely 
criou 1 verv ca c therefore demand 
pr »mpt tre itment 

\ny treatment to be succe sfu) mu t be 
direeteii toward the underlying, patholo y 
rither thin toward the manifc tation of the 
di e i t and this pathologv cannot be clearly 
reiliztd unit s there i an accurate compre 
hen ion of the hi tologv of the cervix and the 
Ivmph itic circulation of the pelvis 

\ locil treatment i very un ati factory 
and diathermy lonirition alcoholic injec 
tions and imilir mcisure give only par 
tiiUy sati factory rc uU and are not free 
from danger Radium often gives excellent 
results in selected ca cs but is too dan erou 
to be employed routinely 

4 Irophvlixis c peeially soon after partu 
rition will avert a large proportion of ca e 

5 \ccording to the condition present 
ciutcrization tr lehclorrh iphy the Sturm 
dorf operiiion or complete amputation mu 
be done although the latter procedure should 
be avoided whenever po sible 

6 \ny surgery is best preceded by a pm 
liminary cour e of treatment the obj 
being to reduce hypertrophy and itiliamm 
torv reaction in the structure and to re o 
the normal relation of the parts 
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SURGICAL DR^UNAGE 01 THE SEMINAL ALSICLES AND PROSTATE^ 
Its Indic\tiovs TcaiNiobi wd Risults 
IR JOHN H MOIkISSI\ M I> I \CS \n\ -ioRk 
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W ITH the de\ elopmcnt of a bro'tdcr 
conception of possible foe'll infection 
iMthinthcgcnito urinarj tract apart 
from the so called \cnercal conditions the 
problem of treating acute and chronic in 
fections of the prostate and seminal aesicks 
that do not respond to ordinary palliitne 
methods again demands interest and atten 
tion As a substitute for surgical drainage 
the Belficld procedure direct application 
through the ejaculatorj duct and injections 
directlj into the substance of the gland with 
\arious drugs ha\c all been practiced in an 
attempt to cope uith a persistent infection 
Kolnick s careful studies of the changed histol 
og> of the \as follouing these injections and 
a statistical sur\ c> of clinical results prcscntcil 
b\ Kretschmer before the New \orkAcadtm\ 
of Medicine would seem to demonstrite that 
aasotomj does not accomplish all that we 
had hoped and is not loo per cent clTetlive 
Injections into the substance of the gland and 
\csicles IS not entirel> without value and 
offers a field for further stud> Some v cars igo 
at Bellevue Hospital Dr J J \alcntmt 
carried out a series of injections with a scrum 
devised b> Dr Miguel Cano The results 
were striking but the method lacked scientilic 
foundation and was dropped among other 
reasons for want of money to continue the 
essential pharmacological studies involved 
In the Journal of Urolog\ in 1925 Dr 
Thomas Stellwagcn reported a large senes 
of cases in which i^o injections of aqueous 
I'^otonic iodine solution w ere made 1 his solu 
tion liberates free iodine in the tissues to the 
amount of ^ per cent In a recent personal 
communication Dr Stellwagen tcllsof i4more 
cases treated b> injection of the v esicles The 
results were uniformI> good and i >car after 
discharge no bone patholog> was present and 
no new focus had appeared in thelower gcnito 
urinarj tract The essential nature of these in 
jeclions is a protein reaction and sensiti/ation 

R od bef th Ch g U 


I here can be no dispute as to whether the 
seminal ve icles and prostate will harbor an 
infection indelinitel). The verj practice of 
massage injection vasotomy irrigation etc 
all itulic ite an attempt to deal with this in 
feetioii J he objection to vesiculotomy was 
that all [loekets were not cffectuallv removed 
and to vesieulectomv that it was invariably 
followed bv stenhtv and m some cases im 
potenee Sevtril years ago Huet showed c\ 
perinu nt dlv t h it b leteria w ere present in the 
seminal vt leles ol healthy animals and he was 
also ible to hnd the spccihc organisms in the 
secretions ol the vesicles m animals dying of 
acute sep is 

It is V iriousK estimated that from 4 to 10 
per cent ol all infections maintain an active 
foeu 111 ind about the \ esiclcs These are the 
cises that have troubled us and they bring us 
tlierelore to i consideration of the merits of 
oper itivc procedure 

Discussion is also pertinent at this time 
because of tile imjxirtance attached to latent 
jirostatic inlection in a variety of conditions 
Aon I ickum of the Mayo Clinic in a study 
of the focal scope of prostatic infections has 
dcmonstrited the relationship between these 
inlcctions and a variety of disorders including 
in their relative frequency such remote dis 
turbanccs as arthritis spondylitis calcaneal 
spurs peripheral neuritis sciatica and fifth 
nerve disturbances my algic and neuromuscu 
lirpims eye infections — chieflv iridocyclitis 
and neuroretinitib secondary anxmias vaso 
motor skin conditions such as urticaria and 
angioneurotic cedema cry thema multiforms 
dermatitis fever of the so called undeter 
minatc temperature backaches abdominal 
pains chiefly of the lower abdomen functional 
gastric complaints and peptic lesions of the 
stomach and tluodcnum We must therefore 
accept this problem bv which the relationship 
of focal prostatic infection and urinary tract 
disease is linked up more closely with general 

ISoc ly J O 9 7 
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s} stemjc (Ijsturbinct ind bcprcpircd if justi 
ficd to institute ndicil mcisurcs m the simc 
degree is would be used in the hindhng of 
ton&illir intrum iiul sinus ind dentil infcc 
tions for bictcrjo)ogicdl\ foci! infection of 
probtitic origin is cs cntiallj the ime is 
tint from teeth and tonsils 

Heretofore tlie failure to locate gonococci 
within the ac kIc or pro tate of patients 
operated upon wa deemed of some signili 
cance Wcknow now that in patients who 
gi\c no lustira of a preaious urethritis an 
infected prost ilc will how the same strain of 
streptococci as is, found in periapical le ions 
tonsils and muse Inoculations in this 
group of cvs( hasc hown proslalic locali/a 
tion and electiv it\ in 70 per cent of the male 
rabbits injected whereas the control injections 
in female rabbits showed Ic^ than 10 per cent 
localization m the ccr\ ix 
Therefore wath thi conception of the 
jiroblcm of a focal prost ititi embracing this 
tspc of infection not onl\ in a pnmar> form 
but ccondanU a the re ult of a gonorriueal 
infection con idcration hnuld be given to a 
rational method of dninage in ci e 111 which 
itmi\ o be deemed idvisablc 
Intcrfercnee with drainage ma> be cpilo 
mized a the ba 1 of s\ mptom itologj in all 
ecrctmg m ccra but the eminil it ulc for 
omc reason h i\ e been considcrcil as insulated 
against the nccc it> of surgieal ilramagc 
Intcrc t in semmil \csicle and prostate oper 
atjons to remove foci of iiifeition has shown 
only sporadic activit> Some 30 a cars ago 
Lugene fuller of New Tork performed a 
number of drainage operations ami although 
he reported favoriblc re ult his conclu 10ns 
were more enthu lastie than accurate and he 
must be credited solelv withdrawing ittcntion 
to this important field \\c know that he 
could not have cntircl) drained the \c icles 
with the operativ c procedure followed I ater 
about iQio or i()i4 Squicr was most active 
and 5 >ears later Cunningham of Boston 
but this enthu lasm has subsided with the 
demands of an increa mg jiriv ate practice and 
withdrawal from active clinical work It is 
truethatseminalve ual infections particular 
Ij m their joint manifc talions have a certain 
economic ignilicance Gonorrbccal rheuma 


tism in particular seems limited to the tipeof 
patient frequenting the municipal hospitaU 
and in an average or high grade practice one 
rarcl) meets incapacitating joint infections 
Then too operations for dramageof the pros 
tatc and seminal vesicles suffer a disfavor m 
common with methods for perineal pro ta 
tcclomj because of the anatomical difficulties 
involved and jt is perhaps unfair to erpecl 
recognition of the value of this method of 
drainage from tho e of us who see in perineal 
prostatcctomv nothing but a technical oper 
ation which offers no advantage over supra 
pubic method of removal In other word it 
IS diflicult for one who has not obsened the 
incrcascil ease of conv alesccnce after perineal 
prost itcctomv to comprehend how throu h 
a perineal wound complete dependent dram 
a^t IS secured and an unusual facilit> provided 
for irrigation and the other details of surqcal 
ifltr treatment 

In the pa t ^ voar at nellcvue Ifo pital 
there In been an average of 8S patients ad 
milted >eirl> suffering from gonorrheeal 
rheum itism Ihe average hospital staj of 
(he « c i c w la ^8 da> s In the Citi Hospital 
there ha been an average of 3 case jcarlj 
with an iverage residence of 42 dajs Com 
pann the e with the re idence of about 140 
ti Cs <»}>eritcd on we find tint the term of 
hospu iluali m is reduced to an avera c of j 
week and in 1; per cent of the lase to 
weeks In addition routine treatment i> 
facilitated and improv cd re ults are obtained 
in the form of relief from sjmptoms in much 
shorter time than with the usual form of 
therap\ b\ mein of cast vaccines and 
pro tatie mas age 

Iheque tion therefore in rheumatic ca es 
IS whether operation for drainage of the pros 
tatc and vesiele is cITective m dimini hm 
the hospitalization of th(se case without ua 
dulv increasing the risk and makmo it greater 
than that found in some other form of treat 
ment . 

Exclusive of the tuberculous tvpe cases lor 
operative measure mav be divided mto 3 

groups lirst acute suppurative proccscs m 

voKing the prostate ami vc icle and de 1 
nattd commonl) as prosiatic abscess secon 
a group with acute or chronic joint chanoB 
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n I Sho\in;; the di\is on of the central tendon just 
before the bulb has been retracted anterio Ij I Re 
tractor m place testicles held b> tauzt ( one,€ an 1 line of 
incision 

and third a group comprising the \arietj of 
sjstcmic disturbances quoted ibo\e in uhich 
a definite prostatic infection has been demon 
strated In the first ofoup there is usuall> no 
difficult} in demonstrating an immediate re 
htionship between the original gonorrhoeal 
infection and the onset of s}mptoms In the 
other groups one must arm e at the prostatic 
infection b> exclusion inasmuch as teeth and 
tonsils are far more likel) foci and should first 
be eliminated In this respect the association 
of a double infection is of importance and 
often the remoxal of one focus lifts the strain 
from the recuperativ e pow ers of the indix idual 
so that he overcomeii the second Arthritic 
cases treated at BellexueHospital before being 
placed m a cast are given a careful examina 
tion for dental and tonsillar infections When 
such foci of infection are remoxed the pro 
static infection often subsides to such a degree 
that the joint sjmptoms disappear 

Ihe connection between perirectal and 
ischiorectal abscess and chronic infection m 
the seminal xesicles is a xer} important one 
andxer} frequentlj oxerlookcd Sex eral years 
ago Herman published a r sume of several 
cases of pelxic suppuration in males and at 
that time stated that the seminal xcsiclcs 
were undoubtedl} the starting point of the 




I iR Sho ^n^, the p ostvle co cred b> the fibers of the 
urcih all muscle an I the method of removing these fibers 
from the su face of the prostate the bulb is retracted 
anicriorlv 1 d the cd e of the le ator am can be s cn to 
eithc idv In tht insert the pro tatt is shown after these 
fil m hav be n emo td and the 0 has been partially 
denud d It \ I! Ic ecn that the characteri tic v hite 
fascia has come to Men 

infection Ischiorectal abscess is rare m the 
female unless secondar} to a rectal lesion and 
the txpe of case seen in the general hospital 
ward is seldom met with in prixate practice 
The course of these cases is a short one The 
patient enters the hospital with a swelling 
oxer the ischiorectal space which is incised 
and the patient is discharged The histor} is 
brief and the stud} of the cases minimal 
Ischiorectal abscess is treated most lightl} 
in the textbooks on diseases of the rectum 
m fact in considering the etiolog} each 
author seems to have borrowed it from a 
felloxx author because almost to the word 
reference i*^ made to fishbones fragments of 
paper and unusual traumatism such as pro 
longed walking or horseback riding as exciting 
causes In a stud} of the termination of 100 
of these abscesses Sejond reports that 35 per 
cent of hib series perforated the urethra an 
indication that the infection burrowed forward 
and penetrated the dense capsule of Denon 
xillicrs These infections start in the tip of 
the seminal vesicles or in some perixesicular 
area and instead of going forward burrow 
posteriori} Added infection w ith bacillus coli 
occurs anditma} travel through the superior 
pelxorectal 'space pushing the peritoneum be 
fore It and making an opening into the right 
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sjstcmic distvirb'inic 'xnd be prepared if jusli 
ficd to institute ndicnl measures m the •simc 
decree "is would be used in the h'lnilling of 
ton ilhr ‘intrum \nd inus ind dentil infcc 
lions for bactcnolo^Kills focil infection of 
prostitic origin is essentially the simc is 
tint from tettli and tonsils 

Heretofore the future to loiitc Ronocotci 
within the \e ulc or pro t itc of inticnts 
opcnttfl upon w i dccnitd of some igmli 
t ince We know now tli it in patients who 
gi\c no hist >r\ of i prcsious urethritis in 
infected prostate w ill hiw the ime strain of 
slrcpliLocci IS 1 found in pcrnpinl Ic ions 
ton i! ind mu t Inocuhtions m thi 
group Cl t ln\i. hown pro title lotih/i 
tinn ind elci.ti\it\ in yo per tent of the mile 
ribbit injected whcrci the control injections 
in female nbbits showed It thin lo per tent 
Incilizition in the cenix 

Ihcrcforc with thi conicplion of the 
jirobltm of 1 focal prost ititi tmbruingthi 
t\pc of infcttnn not onK in iprimiry farm 
but sttondanlt as ilit rt uU < f i g >n irrhoil 
infection con ulcratnn liouf 1 he given to i 
ritionil method of IrainiRtmcit m which 
It mac 1 be deemed i l\i able 
Intcrfcreiuc with dninagc ma\ he cpiti 
mi/ed as the ba i of \mptomitolo^\ m all 
ccreting \i ten but the emmal \e icit f»r 
some rea on li i\ e lietn considered a insulated 
again t the nee its of surgitil ilraimgc 
Intcrc t in emin il \e lele mil pra late optr 
ations lo remise loti of infection ha shown 
onl\ sporidii aeti\it\ Some \cirs ago 
1 ugenc fuller if New ^ork performed i 
number af dram ige operations and ilthougli 
he reported lav rible re ult his conclusion 
were more cnlhu 1 1 tie than iceurate and he 
must be credited olci\ with drawing illcnlion 
to this imp irtant Iitld W e know that he 
could not have entirclv druneil the vesicle 
with the oiieriliv t praeedurc followed Later 
about 1910 nr 1 114 Sijuier was mo t active 
and 5 vears later Cunningham of Bo ton 
but this enthu 11 m hi subsided with the 
demands of an iiitrea ing private practice and 
withdrawal from active clinical work It is 
true that seminal \t leal inlections particular 
I> in their joint mamfc tations have a certain 
economic significance Gonorrhceal rheuma 


lism in particular seems limited to the t\-pe of 
patient frequenting the municipal hospital 
and in an average or high grade practice one 
rarely meets incapacitating joint infections 
Ilicn ton operations for drainageofthepro 
tatc and seminal vesicles suffer a disfavor m 
common with methods for perineal pro fa 
tcctomv because of the anatomical difficulties 
mvolvtil and it is perhaps unfair to expect 
recognition of the value of thi method of 
drainage from tho c of us who see in perineal 
pro tatcetomv nothing but a technical oper 
ation which offer no advantage over supra 
pubic method of removal fn otlierword it 
I difficult for one who has not ob ened the 
inert iscei case of convale ccnce after penneal 
prostatectomy to comprehend how throu h 
a perineal wound complete dependent dram 
age i secured and an unusual facility provaded 
for irrigation and the other details of sun«! 
ifler treatment 

In the pa t 5 vear at Ilcllcvue Hospital 
there In been an average of 8S patients ad 
mitteil \ early suffering from gonorrhceal 
rheumati m ihc average ho pital stai of 
the e 1 i e w i days fn the City Hospital 
there his been an avera^eof 3 case jearl) 
with an average re ulence of 4 day Com 
pinng these with the re ulence of about 14® 
ea e operated on we lind that the term of 
ho jutili/ation is reduced to an avcri cof j 
weeks and in 5 jicr cent of the case to 
weeks fn addition routine treatment ^ 
facilitated and improved re ults are obtaine 
in the form of relief from symptoms in muc 
shorter time than with the usual form 0 
thcrapv by mean of casts vaccines an 
pro tatic mas age 

The que tion therefore m rheumatic ea e 
1 whether operation for drainage of the pros 

tatc and vesicle i effective m dnnim nm 
the Jio pitali/ation of the e case withou u 
dulv increasing the risk and makin<' 
than that found in ome other form ot re 


ment f.. 

Lxclusiv c of the tuberculous tvpe p ® 
operative measure ma\ be divided m 

group lirst acute suppurative proctscs 

voicing the prostate and ve iclc j 

nated commonly as prostatic ab<ce s s 
a group with acute or chrome joint c 
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Fi 1 Sho in the d \ ision of the centril tendon just 
before the bulb has been retracted anleriorl) ! 1 c 
tractor in place testicles held bj t,auze sj on c and line of 
incision 

and third a group comprising the \ariet> of 
sjstcmic disturbances quoted abo^c in which 
a definite prostatic infection has been demon 
strated In the first group there is usu'ill> no 
difficult) in demonstrating an immediate re 
lationship between the original gonorrhoeal 
infection and the onset of s>mptoms In the 
other groups one must arris e at the prostatic 
infection b> exclusion inasmuch as teeth and 
tonsils are far more likel> foci and should first 
be eliminated In this respect the association 
of a double infection is of importance and 
often the remoaal of one focus lifts the strain 
from the recuperati\ e pow ers of the indi\ idual 
so that he oaercoraes the second Arthritic 
cases) treated at Belle\ ueHospital before being 
placed m a cast are given a careful examina 
tion for dental and tonsillar infections When 
such foci of infection are removed the pro 
static infection often subsides to such a degree 
that the joint symptoms disappear 
The connection between perirectal and 
ischiorectal abscess and chronic infection in 
the seminal vesicles is a very important one 
and V cr> frequenti) ov erlookcd Sev eral j ears 
ago Herman published a r sume of several 
cases of pelvic suppuration in males and at 
that time stated that the seminal vesicles 
were undoubtedly the starting point of the 



1 11, 2 Sho mg the prostate co\e ed bj the fibers of the 
urethrali muscle and the method of remo mg these fibers 
from the u Lee of the prostate the bulb is retracted 
anteno Iv and the edges of the levator am can be s en to 
cilh r id In the insert the pro tate is shown after these 
blicr 1 avc I cen remo ed and the organ has been partiaH> 
denu led It v II le een that the characteristic white 
fascia has come to lew 

infection Ischiorectal abscess is nre m the 
female unless sccondaiy to a rectal lesion and 
the tvpe of case seen m the general hospital 
ward is seldom met with in private practice 
The course of these cases is a short one The 
patient enters the hospital with a swelling 
over the ischiorectal space which is incised 
and the patient is discharged The history is 
brief and the stud> of the cases minimal 
Ischiorectal abscess is treated most hghtl> 
m the textbooks on diseases of the rectum 
m fact in considering the etiology each 
author seems to have borrowed it from a 
fellow author because almost to the word 
reference is made to fishbones fragments of 
paper and unusual traumatism such as pro 
longed walking or horseback riding as exciting 
causes In a stud> of the termination of 100 
of these abscesses Sejond reports that ^5 per 
cent of his senes perforated the urethra an 
indication that the infection burrow ed forw ard 
and penetrated the dense capsule of Denon 
villiers These infections start in the tip of 
the seminal vesicles or m some pcrivesicular 
area and instead of going forward burrow 
posteriori) Added infection with bacillus coh 
occurs anditma) travel through the superior 
pelvorectal space pushing the peritoneum be 
fore It and making an opening into the right 
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lhac fos a or it ma\ pu h between the pen 
toneum anti the rectum into the tritnk.ular 
spate back of the bowel and from the tn 
angular space into the iscluorcctal fossa ind 
there manifest itself as an i chiorcct tl ab ic s 
\cutc prostatic ib ctss represent the other 
sequel of tin focal condition In such eases 
the process remnns forward and we lind the 
\csical and urethral s\mptoms ami the con 
dition which indicates recto urethral listula 
Such a hstula has no connection with opera 
tion or trauma This group repre tnts tho c 
cases m which the procc s has extended m 
both directions In m\ opinion thcprocesis 
analogous to a pchic peritonitis in the female 
or to some inflammation sccondarj to tubal 
infection and whereas posterior colpotomv is 
used for diainagc pcrineil drainage i equallj 
eflectixe in the male In these case drainage 
should be established throu^jh a cur\ed pen 
neal incision and the penccsicul ir area dr lined 
at the same time 


\\ ith reference to the election of cases for 
operation I ha\c limited thi communication 
to the acute suppuratiee t)pc and the rheu 
m Uic eases 1 he mo t fa\ orable tj-pe of case 
for operation is that w hich dc\ clop an acutely 
mtlamcd pro tate and distended painful %e i 
chs without unu ual cause dunn„ the course 
of treatment of an ordinare gonorrhoea The 
deeelopment of the e local change to ether 
with sistcmie manifc tations such a acute 
pain m the joint or high temperature pain 
and general cp is i an indication for im 
mcohate drainage after a 7 hour preliminari 
treatment I octal irrigations should be triea 
for 3 da) s and then continued if the condition 
improees In general howe\er operation is 
recommended in the acute cases proMoed 
other method ha\e been tried and 
a\ ailing It is wise to wait until the urethral 
discharge reappears as its ce sation ma) ac 
count for the joint manifestations Howeser 
if in the presence of profuse or moderate dis 
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charge the pro tate remain-' swollen and ten 
der and the joint «\'Tnptom'‘ are l\ltl drain 
age 'should be imtituted 

In the pa t 6 \ear ^^e ha\e operated on 
64 ca«es of acute pro tatili and ccmmal 
\e icuhtis In addition 14 cases of chronic 
seminal aesical infections ha\e been treated 
b\ epidid\Tnectom\ T\Nche ca<50s of c\ 
tensne penpehic prostatic suppuration ha\e 
come to in\ attention and ha\ e been oper 
ated upon Thc'-e la'^t cases had developed 
perirectal and superior pelvorectal absces^^e 
It has been difficult to obtain follow up in 
formation from the patients with joint alTcc 
tions as most of them were municipal hos 
pital and state hospital cases The immediate 
effects of operation in the other cases have 
been (1) disappearance of pain and swell 
mg () subsidence of fever and (^) decrca t 
m size of prostate and penvesicular swcllin^ 
and tenderness 

1 0 date w e hav e had no recurrence of pros 
tate symptoms and no urethral sjmptoms 
Unfavorable results were not noted except 
that in 6 cases the patients developed severe 
chills and 2 became vcr> toxic I he latter 
afterwards had brisk easil> checked hemor 
rhage from the wound In none of the casts 
did a fistula dev elop 

In comparison with the cases of prostatic 
abscesses which ruptured into tlic urctliri 
and developed prostatic diverticula with their 
annojing symptoms this form of treatment 
in my opinion is to be preferred Following 
operation m the rheumatic cases striking re 
siults have been noted In about 80 per cent 
of the cases there is alwajs a disappearance 
of pain joint swelling disappears and function 
returns The relief from pain is sometimes un 
believably spectacular Occasionallv if dram 
age diminishes or is interfered with the symp 
toms may again appear but this condition 
can be relieved by adequate dressing and 
probing of the wound In cases m which 
\ ray examination has shown actual carlilag 
mous destruction and bony hyperplasia v 
return to normal cannot bt expected I lit 
acute process within the joint subsides and 
there is a gradual return to function If the 
svmptomsdo not subside some irciofinfcc 
tion probably was not idequ itely drained 



\tltntion slnnild be i illul to the evisleiKi 
of scmin d ve u il infeelion in i ise ol enl irgiil 
prost ite Ihe inr-'isteiKi of tin infeetioii 
atler prost iteetonn nuy luount for the de 
liyed coin lie leiue in these e ises In this 
connection U the Intern ilion il Urologu il 
Congrts in Kome in 10 1 ‘^ir J llionison 
\\ ilktr de enbed i method of tnnsvesicil 
vesiculotomy uul vesiculectomy lie idled 
alteiUion partieul irly to semin \l vesieuhlis in 
senile cni irgemenl of the prost ile due to 
sejitic catheleri/ ilion uul stitcd lint per 
sistcnee or unniry infeelion ifler prost itei 
tomy w IS due 111 miny cises to i vcsieil in 
fcclion During conv lieseenee from the pros 
t ilcetomy or ifler the bl ulder wouiul hi 
healed in such leise there is i rise of temjier 
iture with perme il uul reel il p un If norm il 
urin ition has been rccsl iblislicd there isofii n 
some diflleulty uul there m ly be retention of 
urine I’llpition through the rectum show 
tint the semin il vesicles ire enlarged imi 
lender A sudden dischirgc of pus in the 
urine is followed by i droj) m the temper ilure 
xnd <Iis ippe ir inee of the syinjitoms Re 
currenee of the lUack mvy reciuirc penned 
dninage Sir I homson W ilker believes lint 
vesiculectomy is inditiltd at the time of 
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opcrition if the inftUion is knnvn to l»c remun c\i tent in the tpuluhmi md either 
pre ent mil th il the \c iilt lumh! Ih re il in„ the hmplutic or ilirictK throu h the 
moNcd imiiltmcou 1 \ with the pr ) t »tt It bliod treun i dej^rte of infeetion 1 dtlnertil 
the condition of thi pitient is un iti f»<tor\ into the \e lek whith m turn produce the 
howextr tlK\cKlL hould be I iid npin in I m un sn mjitom itolo \ 

nllowcd to dr'iiii ml ) the bl itliler In i i t >f Insueheie renio\ i! of the on inal foru 
chrome infet tion eontnlnitiiip, t > >ther \inp mi\ be\er\ benelicnl ind i quite likcli to 
tomatolof»% uih i j unt ilTeitinn mil re cure Iwth the \t le il ntul prostilic infection 

ferred or di lint pun ojiention hould bt Ihue 1 ei e so oper itcd upon m which the 

the 1 1 t re ort in treatment md ound judj, epiduUmi hid been iiuoKed on iiulh ttnd 
ment hould be exerei e<l in the eleetion of howed sh^,ht thickening ind noduhr fomn 

ca cs turn I dlownv nn epidid\ mceloni} thcrewas 

In extensu e stu he if infection in the gem n complete di ipjieirinct m e\er\ ci of the 
talsjstem B lumg irlen w IS able to show tint pro t itie and \e ical infiction and a di 
tubereulo 1 sjireid 111 the dircetion of seere ippciranee i f ill the \ temic manifestations 
tion I rom the original infcetion the procr s due to the infection In the c ca e the la 
IS borne b\ thi bl lod stream from the tpidi deferens \\a u ua!l\ blockc 1 off and the 

d\mis to the seminal \e icics and the pro epididxmi it elf howed i nitrked degree 0 

tate This Is in import int point in explaining nodulir thiekemng with libro 1 In e\era 
the ctiologv of persistent xesieal mfeetions in ea e ome ab ce ed areas in the specimen 
which the conditnn aecompanicsor follows an were d o remoeed V ca e illu Iratin thi 
earlier epulicK mills Iheinfictionapparentlv t>pe is as follows 
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D J N 31 \cars of age referred b\ Dr J M 
Bolster of I roMdcnct 1 hodcIsKnd f encnl health 
had 'ilui>s been good except for two attacks of 
gonorrh a ^ and 4 \ ears ago I he original attack 
was complicated with right cpidid\ rmtis> which sub 
sided without operation Convalescence it this 
time occupied 14 davs Ipididvmitis slowlv sub 
sided The second attack occurred 4 vears ago with 
a return of the epidid>mitis and marked prostatic 
and seminal vesicle s>mptoms The cpididjmitis 
was treated b\ support and hot applications no 
treatment was given the prostate or vesicles Dis 
charge continued for about 6 months following 
disappearance of epididv mitis and has not responded 
to the usual methods of treatment Pccentlv the 
patient has been unable to gam weight and is about 
0 pounds below normal He suffers from moderate 
depression and lack of strength and complains of 
pain m the back slight difficulty on urination and a 
moderate decree of functional impotence 
£rdwii« i/ioH showed blood pressure svstohe 00 
and diastolic ,0 urine specific gravitv loii 
slightest possible trace of albumin no sugar or casts 
numerous pus cells and epithelial debris no red 
blood cells Rectal examination I roslalc is boggv 
and swollen Both seminal vesicles are enlarged 
particularh the right one which is nodular and 
surrounded with considerable perivesicuhr thicken 
ing Smear of secretion expressed from prostate 
shows numerous pus cells \ esiculcctomy was done 
at St Joseph s Hospital Providence The vesicula 
was dissected awav from the testicles The tissue 
was hard and cicatrized Most of the normal tissue 
had been replaced b\ organized exudate \n un 
eventful recoverv followed The patient immediate 
l\ noted an improvement and after 6 months his 
condition was much improved He had gamed ii 
pounds m weight and showed a marked increase in 
strength and ambition Seminal powers were normal 
the pro tate was firm and the vesicles were non 
palaablc The patient was seen years after oper 
ation and had had no return of symptoms His 
general condition was excellent 

\s regards recurrence of symptoms after 
operation it has been observed with respect 
to all the complications in neisscrian infections 
that the identical complications are likely to 
ensue In other words if joint symptoms arc 
met with m an initial attack joint tenderness 
IS noted m each recurrence So too with an 
epididymitis yyhich if present with the orig 
inal infection may be expected to give symp 
toms with each recurrence 

As to the pathology it would seem that the 
essential factor in these conditions is the ex 
tension of infection along the ejaculatory ducts 
and into the pern esicular and periprostatic 
tissue Rc olution undoubtedly occurs in 



1 1 t) Sho mg mult pld incisions m the p 0 tate 
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over 90 per cent of the cases of perive&iculitis 
and periprostatitis as is evidenced by the m 
frequency with which many of these cases 
come to operation Adhesions m the inflam 
matory area compre s and contract the vesi 
cles and this m itself while accounting for a 
great proportion of the cases showing symp 
toms of vesiculitis undoubtedly prevent the 
extension of subsequent infections In a mod 
erate number of cases however local resist 
ance docs not develop a low grade of inflam 
matory process sets up and slowly produces 
an exudate The periprostatic and periv esicu 
lar fascia becomes invaded with a thick ex 
udatc which as it is resolved causes the 
fascia to become rather leathery If the 
process extends fonvard the trigone itself 
may become involved and as resolution be 
comes complete the trigone contains a con 
siderable amount of connectiv e and scar tissue 
which interferes with its function A cysto 
scopic examination in these cases is usually 
negative except for a slight congestion of the 
bladder mucosa In other cases the infiltra 
tion mav be sufficiently extensive to involve 
the urethral orifice Mathe has '?o reported a 
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case and numerous instance »rt seen in 
tuberculosis 

Ihc lesion caused bj an inflammition ma> 
jn \tr> light grades be lonlmid m some tis 
to the epithelial lining of the sic In more 
severe ones it ma> cause a cell inliltratjon 
into the walls of the s^c occasioning in recent 
cases a tumefaction of the walls and in long 
standing ones a stkrous condition In the 
more extreme cases the inflammator> changes 
inv ade the loose connectiv c tissue round about 
the seminal vesicles In severe cise this 
perivesical invasion ma> be sufficient to till 
up the entire postpro tatic rectovesical space 
Under such conditions the mflammator> ex 
udate gcnerall) infiltrates forward into the 
fibrous capsule of the prostate encasing that 
organ m a hard h> er of incrustation In this 
t>pe It IS impos ible b> rectal examination to 


distinguish the prostate or the seminal ve i 
cics as all these organs lie so embedded in the 
inflammator> effusion that nothing but a 
1 irge mas can be felt Commonl> instances 
of thi <lc cription arc wrongly considered to 
represent great indammator) enlargement of 
theprostate whereas in reiht> as a dissection 
will show the prostate itself is not only not 
enlarged but as a rule someyvhat dimini hed 
in sire on account of the outside pressure In 
chronic inflammation if there is no pen 
ve iculir involccment the tminal ve iclei 
ipt to he distended and its walls somewhat 
thinned anil hardened b) sclerous fibrou 
ehinge bnikr such conditions there i a 
mucopurulent intravesicuUr secretion which 
mi> be abundant In some of the e case 
gr inul ition spring up ov cr parts of the cavitj 
of the SIC otcasionallj givinj, rise to himor 
rhige which nnj lie extensive enou h to fill 
the ic vvith blood clot 

\ recent chronic ptrivc iculitis compri esa 
round cell and serous infiltration with here 
ind there in cv ere cast little pus foci which 
m»> under aggravated eonclition coale ce 
forming abscess caviiie which ma> acta 
has been detribcd under acute condition 
\sthc e surrounding inflammations becomeof 
long standing librous tissue takes the place of 
the round cell and the serou exudate are 
re absorbed In manv instances of chrome 
seminal \c icuUti re olutu n has taken place 
in onnection with the lining membrane of 
the ac the onlv lesion remaininj, being the 
jitrive leulitis 

In operation on the seminal ve icle iti 
import int thit the opcralne approach be 
matic in such a waj that the di ca ccl or an 
irt well exposed before inv triuma result 
In view of the close anatomical and functional 
relation between seminal ve icle and pro 

tate It 1 desirable to expose both organs and 

make them acce sible for direct examin tion 
The inacce sible location of the seminal 'C i 
cles between the soft parts ot the small pel'-^ 
and the anatomical and technical ihffcuUie 
of perineal operations make surgeon a'®ia 
these operations 

Sev eral operation are dc cnbed 
operations from above (a) suprapubic ( ) 
inguinal and [c) trinsvcsiclc second 
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rig 8 Section of pfoslate removed at time of operation 
sho definite adenomatous cliansc apparcntl) secondary 
to chronic infection 


ations from below fa) perineal and (b) ischio 
rectal 

In operations from abo\e the peritoneum 
must be pushed back from the bladder and 
the seminal \esicle must be found posterior 
to the bladder In the operations from below 
the rectum must be separated from the blad 
der and the seminal ^eslclea located in the 
space between these two structures The 
operation from abo\ c is dangerous on account 
of the fact that it is diflicuU to avoid trauma 
to the peritoneum It is casj to ‘separate the 
peritoneum from the bladder if the midline 
position IS maintained but quite frcquentl> 
the separation of the ducts causes diflicull) 
and accidental rupture into the peritoneal 
cavitj isfairh often reported Another draw 
back to this operation is the unsatisfattor> 
exposure which makes it dilTicult to recognirt 
changes in the vesicles in the depth of the 
wound Drainage is also unsatisfactory I be 
perineal operation IS technicall) \er> difhcult 
and there is danger of trauma to the rectum 
1 he surgical w ound heals w ell and the mortal 
it> is less than with the operation from above 
review of these operations for tuberculosis 
shows a mortalitj of 25 per cent with the 
method from above and 9 per cent with the 
method from below 


1 1 q f \t cme dilafition of c icles vith extensi e 
fbrosi of impulla and both vasa Reduced one ffth 

The inguinal operation should be discarded 
cntirelv is impracticable The transvesical 
opcrition IS aho undesirable unless it be com 
Lined with a prostitectomj and the need 
exists for draining the vesicles at the same 
lime 

1 he oper iti\ e approach through the ischio 
rectal fossa is used b> several operators and 
is satisfactor> Tor the remov il of tubercu 
lous vesicles this route is particular!) rec 
ommended I described this m detail several 
>cars ago in Surgery Gynecology vnd 
Obstetrics together with drawings showing 
the method used The patient is laid on his 
abdomen and a longitudinal incision about 
10 centimeters long is made parallel to the 
middle line on the side of cocc>x and anus 
This corresponds to the extent of the ischio 
rectal fossa T he fat of the ischio rectal fossa 
is removed and the levator am muscle e\ 
posed Ihi'i IS divided with an incision at 
least ^ to 6 centimeters long T hen the fascia 
which forms the sheath around the rectum 
and bladder is cut in v line corresponding to 
the longitudinal axis of the intestine at the 
border line between rectum on one side and 
the bladder or prostate on the other side 
This point IS marked bv the veins of the 
v esicoprostatic plexus and the incision is 
made on the dorsal side of these vessels Two 
lingers are introduced into the slit of the 
fascia and the rectum is lifted from the blad 
der When this is pushed aside one seminal 
vesicle IS brought into the wound and maj be 
handled adequatcl) 

The technique for perineal drainage of the 
vesicles was originall) described bj me some 
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5 jtir i|^») null in m'\n\ w i>s a modiiici 
tioi\ of jirocLilurts formcrlv u (.d h\ ollitrs 
It IS most import ml to vi t IIk po ilion 
kKi c(l 1)\ Dr \oun;, \nd cdkd b> him 
the txi^^cnted hthotonn po ilion \ 
Ilnl ted bovrd is mo t sitisKelon for roam 
taimni, the pitiint m this jmsturi If this 
1 not uaihble ho\\e\cr the pilient should 
be brou},ht well forw ird on the table shoulder 
clamps houhl be tiMd in place and the 
icrvim eU\ated on a pid at least 5 inchc 
thick 1 he buttock are then jmllcil out over 
the edee of the t ible'- this is mo t imjxirtint 
in th it it permits the c irrs mj, out of po linor 
retraction Ihe ound 1 m erted into the 
urethri and hel 1 in po ition b\ the assi tant 
Ihc inei ion run from i print upcrtiml to 
the 1 chi d tubcrositie md is i irried in i 
curved line the center of which shouUl <or 
resjiond to the point U which the urethra 
leaves the bulb to enter the pro tate Ihe 
imision Is carried fulK ’ inch deep in the 
tenter Ihe lUerd fo e are then <li seeted 
fret b\ blunt dis eetion \t iht |)omt cire 
ful scireh houkl be mule for the character 
istic libels of the central tendon I his I con 
uler one of the mo t important feiture of all 
ptnne dsuri,ers Properand iccuralcdivision 
of thi tendinous structure release dl the 
perineal muscles prevents blecdinp andf.rcit 
1) facilitate the procedure \s the temlon 1 
divided the bulb retracts antcnorlv the 
Iran verse penneal muscle is releistd uid 
the apex of the jiro tate comes into view 
Ihc sound ma> then be remjvcd and a 
\< ical tractor introduced Iherc ire evcral 
type of these available The jiro tate i 
elevated into the wound md di eetion of 
the libers of the recto urethrvhs muscle bef^uii 
Ihis muscle lies between the rectum and pro 
tate and hu),s the capsule of the latter If 
cli section is bc^un at the apex close to the 
urethra and completely carried out until the 
capsule of the prostate is idcntihrd the 
danger of injure to the rectum will be avoided 
It IS possible to introduce a tmpir anto the 
rectum as a guide but as it endanger asepsis 
it is not to be advised B\ blunt di section 
alternating with the divi ion of the libers with 
the scalpel the maior portion of the muscle 
IS removed md can be retracted Ihis brings 


the bodv of the pro tate into view and with 
the blade of the retractor or a snonfe tlf 
entire urfacc of the prostate can be exposed 
Ihe hbers of the lev itor am muscle come 
into view it this lime and some of the eseem 
to blend with the fibers of the recto uTetkahs 
In gcncril however the direction of thi 
mu cle 1 anterior and posterior It can be 
liflcil from the surface of the pro tate with 
the index fin„cr and at the same tune the 
linger can he swipt around until tissue to 
either side of the gland are free At this 
point c ire hould be taken to recognize the 
CMtenecol e\ cral fa ei il plane con titutin 
the capsule of Denonvilhers With delicate 
<li eetion thi cipsule can be divided and 
one pi me made out extending posterior to the 
anterior w ill of the retrove ical space After 
dm ion of thi lir t layer a second laver 
hould be iilcntilicd ami stripped back to the 
ime point I wo lingers should then be tn 
serteil into the pace and the vesicle are felt 
stretehtd out to either side on the base of the 
bhdder Oeca lonally a thm laser surround 
them m this po ition mil can be broken 
through with the tip of the hnger Etiuclea 
turn i thii bcf^un The or<^ans will stand a 
Severe amount of traumatism and thej re 
eldom ruptured m theproce sof enuclcatnn 
\ gauzi pongc on a holder i of as i tance in 
the enucleation process and m drawin the 
(ntirc group of retropro tatie ti sue forvvird 
where the bladder scpantion of the veide 
ean be completed under guidance if theeje 
There i seldom iny danger of injurin the 
VC lele themsclve Inflammatory chan e 
usuvUv t ike pi ICC m the nci hborhood of the 
impuUa \mi between the \ i and the ve icle 
in this area In the completion of thedi sec 
tion the va 1 easily ruptured and it thi 
oeiurs it shouUl be tied off \ ' siculotomy or 
ve leuh ctomv may then be done acco dm W 
the special demand of the operation 
uleetomv seems quite eTe tive po lued a 
cavitie arc thoroughly detroved ^ 
i much mfl immaloty chan e aroentl t 
ampulla an I \ as a is u udllj noted a sma t 
incision should be made here and in aodi loi 
the prostate may be hberalh mci ed 01 en 
times the prostate will be reduced to ha 
size following this incision 
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Tv.0 gauze ^\lcks are then inserted into the 
retro\esical space the \Cbicles replaced and 
bits of rubber tubing inserted together 
with the drams It is seldom nccessarj to tic 
a single ^ easel Ihis is particularly so if 
accurate dissection of the central tendon has 
been made The tractor is rcmo\ed the free 
edges of the leaator am muscle are brought 
together with a double suture of chromic cat 
gut and the skin wound is closed with in 
terrupted sutures This technique differs, 
mainl) in the retraction of the levator am 
muscle In other procedures this muscle is cut 
and although more room is thus secured not 
'50 good an operative result is obtained No 
•serious complications may be looked for Re 
tention is relieved easilj by catheterization 
and bleeding — which seldom ocLurs-ma> be 
controlled bj packing The gauze is removed 
on the second day and the rubber tubes held 
in place These should be kept in position for 
5 or 6 days and the cavitj irrigated twice 
dail> during this time Patients are allowed 
up on the eighth or ninth da> and the sutures 
remov ed as soon as possible The edges of the 
wound usual!) heal firml> bj the third or 
fourth da> and the center of the incision is 
kept open for drainage purposes 
In my opinion it would seem that we are 
eventually coming to the point of view that 
suppurating complications of venereal infec 
tions will be considered from the surgical 
standpoint This has alrcad) taken place as 
regards epidid>mitis and it is recognized that 
the possibility of sterilit) is much ic5>s likcl> 
if an epididymis is drained provided it does 
not quiet down after a reasonable time So 
too with attacks of acute prostatitis prostatic 
abscess and seminal vesiculitis Unfortunate 
ly the marked diversity of opinion as regards 
perineal prostatectomy influences perineal op 
erations and perineal procedures Then too 
the incidence of impotence and other func 
tional disturbances following an operation are 
always attributed to the operative procedure 
itself It does not seem to me that the ina 
dence is greater m cases so operated upon than 
in cases not operated upon and a chronic in 
fiammatory sclerotic change develops 
Operations on the third type of prostate 
described generally give unsatisfactory rc 


suits These cases are of the same type that 
was formerly operated upon for persistent 
discharge and the results have been identical 
With this conception therefore when definite 
signs exist as to the presence of suppuration 
about the deep structures of the perineum and 
when a definite operative procedure obtains 
for the relief of this condition with no danger 
of mortalitv it would seem that the indica 
tions are clear cut as to the method of dealing 
with It adequately Proper drainage should 
be provided and this can be obtained most 
satisfactorily through perineal incision 

C0\CLU9I0VS 

1 Acute suppuration m and about the 
seminal vesicles and prostate which does not 
quickly respond to palliative measures should 
be given perineal drainage 

Many cases of ischiorectal perirectal 
and superior pelvorectal abscesses and urinary 
extravasation have their origin in a pen 
vesicular cellulitis and in the common treat 
ment of the condition the original focus is 
usually entirely disregarded In this re'spect 
they are analogous to pcnpelvic infiltration 
secondary to chronic tubal suppuration in the 
female and are equally a source of chronic 
infection 

3 Prostatectomy and vesiculotomy are 
most effective in the treatment of acute and 
chronic joint conditions and should be prac 
ticed more freely Operation usually gives 
immediate relief from pain prevents gross 
joint changes and induces hastened resolution 
of the inflammatory areas Drainage should 
be maintained for at least 10 days and is of 
utmost importance in the after treatment 

4 Operation does not guard against re 
currence m the rheumatic cases and sterility 
and functional disturbances are to be reckoned 
with Sterility is probably coincident with 
the operation and not caused by it 

5 The periprostatic infection with infiltra 
tion of the ejaculatory ducts is largely con 
tnbutory to the v esicular infection and free 
adequate drainage must be prov ided by liberal 
prostatic incisions 

6 In cases with remote or recent venereal 
etiology operation may be performed without 
undue risk and the mortality is nil 
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UIWGLS I\ nil CJIIORIDI MI 1 UIOIISM IN ABDOMINAL 
LI SIGNS* 


II n 1 I) 1 (KKUOOD M D A I 
I h t I m IM I j: 

^TAin worl <f Hruwn 1 uskmnn Ilirt 
I mm md J ownlrtt H ulcn iml Orr 
X Divon McXuir ind olhtrb hi'v tm 
pill i/t(l Oil impirtin t of thmt.ts in the 
chlonlc nutilioli m in l)l>^lruLtJ ms m the 
j, i tn intt tinil trief ml in irnil ir illini 
conlitim Ii is net j,cn(.rill\ rtt ^iii/td 
lu u \tr li w Irtquiiuls iich t milition mi\ 
0 (.cur mill w pn jicr tr itmmt pirntul irl\ 
b\ til I Iniiiii triti tioflir^ K i of <dium 
chi ndc ni i\ jtten pr \c. to i t i hk ivin^ 
me 1 Urc Iirthi ri i n tlurchrc wc in 
rip rtm^ \ eric of c i t ill ol \\huh wm 
oh cr\ c I til i rd itivcK null It pit il in Ic 
thin i \ c ir lime 

I \(r\ ur^eon i t muli ir vvitii the (iitient 
tMth m il (]i min il le i n \\h ► e me into the 
ho pit il m 111 evtremeK t \u eon hti n ind 
who Is reco^iu/e 1 imnie li iteK is 1 1 id ur^i 
cil ri k \n iiuK i f the \mpt m |>n 
ented b\ the t pUieiil show tint thee Id) 
lut ) two ^ener d treii)) lir t th t <lue to the 
p ilhulopie il k ion pre tiU in I se n I tiu e 
due to the T e ei Ut I t i\ imi i Ih deUhot 
the piiient ni i\ be due 1 1 either the ti \ imi i 
to the ont,iiul le i n < r t< both I hi p int 
of difftrenti itinn 1 in imj rt intone I rwith 
Yiteipev meehe e\ ttevtiwewt the siwpt me due 
to the loximi'i mis fre [ueiitls be r liexe I 
thus prcuntin (lit de itli ot the pitient fremi 
tins c-iu e ( r 'll ill e\enl line mike lum i 
much better rik for iperilise proee lure 
wlueh will reluse (he un lerlviiip patholo^eil 
condition 

I he s\ mjit ms of (he I i\a mi i lor purpo es 
of discussion mi\ be grouped i f il)ow 

OilllDI \TION \ND ns eONSrguCNCLS 
Dehvdntim seem to be pnm irilj due to 
the decre i cd lluid int ike in 1 to the mere ise I 
\omitin^ fre (uentl) seen in such patients 
In addition to the clr> inch tic km parched 
tongue and ither j^eneral m imfcsutions of 
deh\drition we al o ire ipt to hnd a hi|,h 
hamoolol in due to eoncentr ition of the blood 

RILf h Im IhMdld 


I S wnj rsO\ M D Ihenn E 
' s y (- «} f M >1 j a itm 

and in oli{,una In the later <=tages albiiimn 
cist ind red Iilood corpuscles ma) al o be 
foun ! m the urine 

veiwniNr 

\onining is seen in many such patient and 
ititl to the e\erii\ of the toxamiaduetothe 
tremendous lo se of water and chloride wbicli 
iiite occur in the \omttu \ gastnc dilata 
lion IS irujuent mil 1 irgc quantities of fluid 
niu b( found in the stomach on aspiration 
tun ihougli actual \omiiino i light orab 
sent \emitjng howeicr is not essential for 
tin production of tins syndrome since loir 
eh) )n()e ligures m t)ic Wood hate been ob 
scried lioth esptnmeniallj and chmcallj in 
the lb enec of Nomitin runciioiial\oniilin 
nu\ e\en be see ere enough to produce the 
s\ iidronie m the ib ence of an> organic le lOD 

ciKciLvioia sviinoMs 
1 he patients are temmonh seen m a shock 
lil.e l ite wjtli a weak threaih pulsC and Ion 
111 >>d pre lire ihe a Ihenu i often pro 
I uiul 1 he j) itients ma> become droviay w 
semitomilo e or eien delirious sjmpto’ns 
which ire mo t jirobably due to arcuiatory 
dvstutti vwees yu the beam buck a condition 

IS omeiime chlheult lo distinguish from ordi 

nary surgicd shock and the presence of the 
chintzes in the blood to be (Ic cnbed later 

otteni a\try helpiul point in the differentia 

tion In some e ises a peculiar scarlet flu n 
ni ly be seen o\er the face afparentl) due to 
local \ i oelilal ition 

NLUi o\ruscuL\r irriTimLira and 
rn 

When the cirbon dioxide combrnin power 
111 the blood re idles the Memit> of lOo \o! 
umcb per cent general hnc muscular twite 
mgs and \ irious t tame manifc tation 
actual conxulsions mi> be ob erved I 
leyel of carbon dioxide at which tetany o 
\elops IS only approximate rather than a s 
el ir i> iM )i 3 \ 1 3 9 7 
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lute TIk mtchinism b\ which such an 
alkilo IS produces tetanj is still unknown As 
far as we know all eases which wLrefomierI> 
called ^ isine tet inj fall into this {,roup 


CHFMK \L CII\N(rS IV TIIF BLOOD \ND 
LRINJ 

1 hrec changes maN occur in the blood (i) 
a fill in the clilonde content* ( ) a rise m the 
C'lrbon dioxulc combining jiower thus produc 
ing an alkilosis and a rise in the non 
protein nitrogen of the blood Of the c the 
fall in chloride content ippears to be primary 
and ma\ or ma\ not be a soaitcd with the 
other chinge de cnbed 

It has not jet been Kcuritel) dctermincil 
ju t what becomes of tin chloride whieh <li 
appe irs from the blood I he \omitu will 
iceount for ome of it but a we ha\e men 
tionc<l abo\e some pilient do not \omit 
Tile ehlornle content of the urine is low ao 
that It i not c\])l lined on the bi is of an 
mere i ed excretion 

In a general w ij the rise in the cirbon <li 
Oxide combining power parilltls the fill m 
chi indc but careful studies of the inorganic 
content of the blood m term of millequiNa 
Icnta ha\c hown lliat the relation is not a 
con tant one and that other ficlors mu l be 
operatne 

Occasion ilh acetone bodic max be found 
in the urine at the same lime ihil the cirbon 
dioxide combining power is lugh I his may 
gi\c the phjsicim who is reljing u|ion uri 
nalj Is the f dsc impression that the patient 
lb suffering from aado i If tlus leads to the 
admimslration of sodium bicarbonate the 
condition of the patient will l>c made wor c 
The reason for the presence of the acetone 
bodies IS that there is insufficient gluco c being 
oxidized b> the bod\ to permit the eomplete 
combustion of the fattj aad formed from the 
food and body fit and this condition is re 
hexed bv the admimstration of glucose 

Ihe rise in non protein nitrogen js due to 
two causes tirst an increase in the dcstruc 




tion of tissue protein which is also shoimlj 
an increase in the non protein nitrogen in the 
unne and later in the disease an actual tone 
renal lesion which can also be dcmoibtcated 
by a fall m the phthalein excretion 
\\c ha\c attempted to show the tj-pe of 
case in w hjch this s\ ndrome of toxxnua occur 
by taking from our laboratory record all cases 
in which a low chlonde was found m the blood 
and then finding in what clinical condition 
the c figures occurred 1 hese cases are called 
untreated in the sense that the record of onlj 
one blood examination is axailable to us 
They arc arranged in I able I in the order of 
their decreasing chlonde content It wall be 
noted that in patients in whom the blood 
chlonde was between 6o and 275 imlh rams 
per 100 cubic centimeters the mortahtv wa 
not extremely high Apparently indixadual 
with thi mild degree of toxamia are able to 
rccoxer with ordinary method of treatmect 
\s the chlonde content of the blood falls be 
low 260 milligrams howexer the mortality 
becomes progre sixcly higher and hi her The 
difference in death rate is clearly shown in the 
summarx at the end of the table It wall be 
noted thit the xast majonty of these condi 
lions IS dut tole ions within the abdomen 
1 he phy sician often wi hes to know in what 
txpc of c isc the patient and laboratory should 
be burdened with the time and expense of 
these blood tests lie would sugge t tenta 
tixcly inec the statement may be modified 
by further experience that such procedures 
indicated in the presence of (i) partial or com 
plctcobstructionin thegastro inte tina! tract 
( ) general pcntonilis when any degreeof gen 
cral toxamia is present (3) protracted 1 omit 
ing from my ctuse (4) burns wath much 
toxxmi 1 (5) marked abdominal di tention m 
medical cises (6) any other abdominal lesion 
showing the type of toxamia previou ly de 
senbed , 

lo ax Old an unnecessary amount of labora 
tory work 111 tius group it should be remem 
bered that the patients must be extremely sicL 
and toxic before significant chenucal chan e 
occur in the blood Therefore it 1 unneces 
sary to resort to the laboratory when , 
slight degree of xomiting dehydration an 
other sy mptoms are present The only excep 


by lb \\1 
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tion to this rule is in p'ltvcnts to \vhom sodium 
bicarbonate has been admimstered uhen an 
cxtremcl> high carbon dioude combining 
power ma> be found in indi\iduals who are 
ambulant and complaining of only the \erj 
mildest symptoms such as headache anorexia 
malaise etc 

The aims of treatment in such patients are 
twofold The medical management attempts 
to reliexe the toxccmia The indication for 
surgical treatment is to remo\e the pnmar> 
condition The closest co operation between 
ph>siaan and surgeon is essential at all times 
if the life of the patient is to be saved 

The treatment for the toxxmia consists of 
four measures vigorouslj and consistently car 
ned out 



3S0 


SUI CCI ^ C\NECOLOG\ AND OBSTI TKICS 


t I iic ulnuni tr ition of witcr In ill pos 
siblcroiUc ind in i)ritficill\ unlimited quin 
tun-s link tlun irt otiur coniri mdici 
fion fill me isurc I di i^ncd to riJieit the 
(l( indnlion to< untirut tin. hclorofshotk 
to pronioti diiirc i ind thus to ud cTcrttion 
ol u ittr in 1 nitD^LH In the k»dnL\ ()nl\ 
wlientlu ire ult h i\ e tiien ii hitved cm the 
p itient lie ml to lu\ e h i I uflieicnt tluid 
1 lie idminitriti n of {,luto e Ihcni 
tr ^en met ilioli m in i f i tinj, jiitnnt i hif^h 
<lue t the f u t th It he I hurnmj, 1 irj^i iju m 
titu ( I protein Irom hi nwnii ue Inj^e 
li n f i\eii miiente ({uintitie of j^lu Ji 
spirt tlie nitn ^in met il li m i n uhnhh 
1{\ till 11 e of intun j irnv f >*‘d the pro 
Uin mit il oh m m i\ he n hue It it h i f i 
thirl it the li tin nutiholi ni Mu i »t 
|)irli ui ir import ime in i i eethiM h wii 
ilxne till pr It in i u ih h m i nuuh in 
eri i e I in the i (on hti n ( a eniruedi..lu 
die lutK n intriv nuK ilohi\« i\ir\ 
m irke 1 liureti leliin whidi i I v iliii in 
eonliti a i tentelNSith hi,un\ Be me 
)1 the Iretpiiat i uitim I \ inuliii^ leitli 
the le i n It I ink i i i n dk th it int u„h 
Item he i Imiiii tired l)\ m nth Un 
per lent f,lui i e inir i\ in lu k it k isi tnu 
adu 1 t( mm nl\ u idlnitthi i in 1 1 n i hk 
inert i td to pen nt w illi >ut d in^i r It i 
6 ifesi in ill iiitr letnou u rk n u I f.u m r 
thin n tot il \ dume ot oo ul>u eiitinulir 
il one time ftncihou ind tul 1 eiilinuter 
(inbtt,i'in h weier il thi injiiti ni mil 
it i \ er\ li \\ r lie ( kii i m il • he „i\eii 
b> reetum in ion entriti n uj> I > ? jur 
cent TlthoUr,h the diirptimi \irid>le 
} I he i Imini tritnn f liumihlonl 
Mini ure,t n st ite tint thee ue solium 
chloride m the tre ilment )l ill < i t efinteti 
aal ob truitirn but lo e lacjiure ii u ilk di 
closes the f let tint lhc\ ire reternn^ to 
norm tl (o o jier iint) sodium ililoruli ilu 
tion The dose nt e irj fi r the propir tr i( 
meat of sutli ei t are reliti\il\ enirmiu 
Iladcn and Orr su^f,e t ihit i j,rim per kilo 
of sodium till ride 1 e ^.I'l-a ii> m iiutiil d) e 
in acute inti tin d olistruetion and then the 
subsequent di t rtu'ilittd b\ the chloride 
content ol the lil lod I he\ report (h it m one 
patient ^ogramsof soclium cIiloridewas|,i\cn 


dunng the first 36 hours after admission 
Onk I 8 grams of this appeared m the urine 
ami the blood chlorides did not rise above 
norm il shoumg thit thcbod> (issues needed 
and ulih/eil tlus enormous supply To give 
lilt p iticnt this much sodium chloride as uo 
Ionic sdinc would have required the ab orp 
tion of 10 liters in hours ubcutaneoulv 
ind In rectum Sulicut incous and rectal m 
fu ion houhl not be ncjcctcd hut m addi 
turn it 1 ntttssirv lo u c other route For 
mild ea ts of toxemia the mtravenod injec 
Il n ol I to per cent sodium chloride ani 
gluK c i in be u e<l In the severer ca e 10 
|er tilt idium tlilonilc IS neccs arj If an 
intirotinn hi bitn performed sodium 
ihh ri k i in be pi iced dircctl> m the bowel 
Mu onk guide to the adcquic) o! tbe 
ihl rule <1 igt 1 the content of the blood in 
(hi ri k In the cj c of toxic pHients thi 
h ul I lu hiirmincd ihil> If the fi ure lor 
(hi ri k 1 btU vv lu rmal it indicates that m 
mil lint (III in li lii been administered out 
iug the pTui hiVp, 4 hour 

I h I Iniini I r ition of chloride al 0 cau es 
I fill in the i irb n lioxidi combining power 
■I (hi biiUvitei ind (he additional admin 

I trill n 1 liv ir elilone tad or calaum or 
imm mum liMndt doe not appear to be 
tun ir) III the t ise of tet tnv due to al a 

II 1 (lu miglit be ton ukred as anemergenc) 

m i urc liuvtvtr T he eombmation of gk 
I w itir mi lit do cause aretora 
tl n 1 non protein nitrogen to normal level 
4 ( i (riel IV ige 1 irge quantilie of flu 1 

I ften uiunuil lie in the stomach of uchpi 
dent iiid thi i well as the tcndenc) to 
V imiting I often greitk improved b> f e 
qutiit gi trie 1 iv if,e if there 1 no contra 
iiulii iti 111 from the urgicil standpoint Tbi 
pribihk ait b\ tendm to ristore mu cular 
tone 111 the g islro intestm il tract which i 

n>( nou k defective in such patients and will 

tend to rtficvc inv tendenej (ogatromecn 
t rit lieu if the I ittcr be jirt ent 

The re ull of this form of treatment are 
hovvn m 1 able II as well a the esalts m 
some cases which vver inatkqviatel> trea i 
Brief summaries of the e patients are ‘nven 
below It will be noted that the chloride m 
these patients in most cases are well below 2 0 
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miUigrains and hence are in the group Vihich 
Table I shons to haAc a high mortaliU 

In observang these patients climcallj the 
correlation between the relief from the tot 
xmia and nscin blood chlondcs is striking and 
one gams the impression that the blood chlo 
nde test forms a %er> reliable guide to the 
progress of the toxemia It must not be for 
gotten howexer that man} ofthcs}mplom 
ma} be caused b} the abdominal condition or 
b\ other factors rather than b} the toxTmia 
It is difficult to dcicnbe on paper the striking 
clinical change which sometimes occurs, m 
these patients after treatment has been begun 

C\SE REPORTS (tXBLE II) 

Case i A nur e entered the hospital with x par 
tial intestinal obstruction probablj due to old post 
operative adhesions The urine showed large quan 
titles of acetone throughout her entire stay in the 
hospital but m spite of this the findings in the 
blood were those of toxcemia with alkalosis She 
recovered under medical management without op 
oration and a repetition of the blood chemistr> 
showed that the figure had returned to normal 

Case An elderlj male entered the hospital with 
a hi torj of intermittent pvloric obstruction and an 
abdominal mass The chemical studies showed mod 
erate signs of toxaimia The patient s condition im 
proved under gastric hvage An exploratorv opera 
tion revealed a retroperitoneal malignancy which 
was left undisturbed On the da> following the op 
eration he went into a shock like state from which 
he ev entually died The question aro e as to w hether 
the condition was one of shock due to recurrence of 
his gastro intestinal totTmia or simple posiopera 
tive surgical shock Chemical studies showed that 
the latter was the case 

Case 3 A white male aged 55 was a Imitfed to 
the UniversUv Hospital Januarj 23 19 7 after an 
illness of 4 davs duration At operation a strangu 
lated Richter s hernia was found on the left side \ 
portion of the gut which had become invagmated in 
the internal ring w as perforated and a localized pen 
touitis had developed The patient was in verv bad 
condition An entero tomv was performed and the 
abdomen drained Ireviou to the operation he bad 
been given 500 cubic centimeters of 5 per cent so 
dium chloride and 10 per cent glucose solution and 
also 800 cubic centimeters of isotonic sodium chloride 
solution subcutaneously Tollowing the operation 
he was given 500 cubic centimeters of 5 per cent 
sodium chloride and 10 per cent glucose twice dailv 
during the fir t da} and once the second daj The 
patient died the second da} after operation Except 
for the retention of non protein nitrogen probably 
indicating renal failure the blood at the time of hu. 
death was normal 


Case 4 white male aged 3 was admitted to 
the University Hospital Januar} 4 19 7 after an 
illness of 3 davs duration which was diagnosed as 
ruptured appendix with peritonitis At operation 
the appendix was found to be gangrenous and a 
general peritonitis had developed The appendix 
was removed and three drams were inserted 
I otomc sodium chloride olution had been adminis 
tered both bv rectum and b} subcutaneous injection 
as soon as the patient entered the ho pital Two 
days following the operation the patient developed 
a paralytic ileus with obstruction vomiting a large 
quantity of faecal material Five hundred culic cen 
timeters of 3 per cent sodium chloride and 10 per 
cent glucose were given mtravenousl} twice a da} 
the stomach was lavage 1 and a duodenal tube left 
in place Enemas were given but were onl} slighth 
effectual The bio id picture returned to normal 
under this treatment and the toxxmia subsided 
On January ii the patient became completely 
obstructc I \ second operation w as done and a com 
plete obstruction of the small bowel was found The 
obstruction was produced bv the matting together 
of the small intestine bv adhesions The obstruction 
was released and an enterostomy was performed 
This secondary obstruction was accompanied b} a 
recurrence of toxxmia and a fall of the chlorides in 
the blood Tht patient returned to the ward in very 
bad condition Intravenous medication was again 
admimstereil twice a dav and the stomach was 
lav aged at intervals \crv profuse drainage was ob 
tamed through tht enicrostom} opening This treat 
ment was continued for nearly 4 davs following the 
second operation and from this time on he made a 
very satisfactory recovery The patient was dis 
charged from the ho pital on February 7 in satis 
factory condition although there was still a slight 
discharge from the entero tom} opening 

Cases A, vhiie male aged 37 was admitted to 
the Iniver itv Hospital on October s 19 6 with a 
diagnosis of chronic duodenal ulcer with partial ob 
struction of the p\ lorus The patient had been op 
erated upon 3 } ears ago for perforated duodenal ulcer 
and had been well until several months previousl} 
when he began to have recurrence of his d}spepsia 
A po tenor gastro enterostom} was done on October 
6 for a large m lurated ulcer which almost com 
pletel} obstructed the pvlorus Six da}s following 
the operation he began to vomit large quantities of 
grceni h matenal At this time it was thought that 
pos iblv an obstruction had taken place m the area 
of the distal loop but later it was decided that a 
viaous circle had developed Intravenous medica 
tion was begun 500 cubic centimeters of 5 and 10 
per cent glucose with alt being given twice a dav 
for 3 da}s The patient was aUowed onlv small 
amounts of water b} mouth The duodenal tube 
was passed at different intervals After the third 
day of mliavenous medication the patient seemed 
to be m much better concbtion Dunng the entire 
course of thi treatment the patient s skin was moist 
and hi output was good From this lime he made 
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ZINC-(rL\II\ DKESSINC I\ THI IRIVnilM WD \niR~ 
IPE\TMrNi 01 IR\CIURIS 

H\ I)R IRII/ SCIIMK \ 

\ r I It hi I « r h \ \ I I nvr t 


O F ill nutlicil [r 1 kms the Ireitmtnt of 
trutiirt 1 lltL nt mcst freiiuenlh c n 
ceriKci with mccinmcil mclh d ind f( r 
thi reas n th me Innislic \ icw print ffricturt 
treatment i a[ t t Ic \eremphiM td Frcit 
menl h we\cr 1 minds n I nl\ t nsi ienblc 
kno el t ill t\[ f splints ind I in li„t i 
th r u h mat imi il triimnR in 1 i c mj lelt 
under tandm<' f the c mplicited mcclunicil 
e n hii n pre ni 1 iit il i ncees it ites tt nsi Icr 
a lemanuil kxtenti lhe\cr\ best dres tn„ is 
w rthle it It is me rreeth ipplitiUithcr I etiust 
f cireles nes on the | art of the i rictiti nor r 
b cui e the teehnique is to cfm|h«.iled f r 
generil u e There i a ist Jegree f Jiffcrcncc 
betWL n t an hmn" m a h spitil where ill the 
mokrn ficiliitts ire it Inn I in»l I an liRinj, 
unler emerg ne\ c n Iiti ns without the ill f 
tnintfl issistints an 1 the lest equipment C n 
hi lenl le le\tcrit\ i ne e sir\ t I in li e i 
I itient quitkU ind \ ith the nctc sar\ circ \n 
ill fitting Ires iii" d e it luti 1 i Ik r n t it 
ill ml therebs au the patient iinne es ar\ 
pim H wc\er eN| cri nci his tju ht tint it i 
ilm St nc\ or a i i al k to I \ er 1 1 rl\ i) j he I 
iressing hence ne must make even cfT rt t 
hi\c the initial treatment is perfect is f sible 
It mu t be rcmenilicrc 1 in the use of i new 
meth d for the tirht time that no matter ho v 
iccurate ml letailcl the desenpti n f the 
t chniquc mi\ 1 e ii ihm cm oecreomt the 
handicaj f uni imili irit\ with i techni ]uc hut 
repelled practi i N one wh i cmj I vmg i 
technique f r the I r l time cm p ssiblv ha t the 
dextentv f the experience I phxsinan who his a!) 
the Ictails it hi t n r tips Furthermore small 
mistakes dunn the initial ittcmpl to follrw i 
new tcchniqu ma\ n t nl\ lead t ) failure in 
that instanc hut m i\ also lea 1 to the abandon 
ment of a realiv valu i! le method 

Because of th fa t that i number of courses 
given It the \icnni \cci lent Hospital for the 
American M died \s cntion hive shown that 
the idvantiges f the me gelatin dressing in the 
treatment nt fri tures arc unknown to mans 
\merican phvsieians I vish to ilescrtlic here the 
use for and the technique of this ilressmg 
The zin "ehlm Iressin is i semi clastic 
dressin^ consisim^ of to 4 layers of a loosely 


w ven cjtton biniligc the meshes of which are 
lillcrl in In the thick lluid of zinc gelitm This 
Iressing was first introduced In Unna for the 
treatment r f le„ s res and it proved very valualle 
in such cases is it net rnlv does not irritate the 
s m but miv cure i |)cn ulcers md eczemas Fur 
tlicrmi re is the 1 indigc I’so sticks well to the 
s in ind prevents the r rcurrencc < f redema the 
Ire sing is even m re jincticil for the treatment 
f fractures thin is irnt iting court piaster The 
t nstitution f /inc gchtin IS as follows 


/me < M le puriss 1000 

( elatifi all 1 00 0 

Vjtii fontmi joo 0 

Clvccrin 4000 


It 1 ni isiblc to use onlv the very best ma 
itriils m the prc[nrili< n of the mixture since 
olhcrwi c tlic glue is nt t absolulch relnbk 

PRJ I IRVTIIN (Jt Till MIXTURE 
Ihv /me ( XI le I mixed with just cnou h water 
t< make i thick | isle after this piste has been 
well mixt 1 and stirre I it is mixc I with the 
giv erin Flu gclaiin which has Icon softened 
me 11 w iter must bo freed f as much waters 
p il le I \ squee well with both han 1 The 
gclitm then contains just ^ j arts of water le 
n more water need be adde 1 It is then put on 
the water 1 ith and stirred cr nstanth It becomes 
fluid m s or 10 minutes I hen the zinc oxide 
glvccnn mixture is addc 1 and after 1 few minutes 
stirring the glue IS rcidv fir use Iti idvisableto 
prepare 1 lirgc quinlitv it one time pour it into 
a shillcw di h md cut the clastic mass into 

sm iller I leccs Then whenever some of the mix 
ture IS necdcil 1 few piece arc put on the water 
bilh and warmed up u.il!i ut tkr until 

they bee me fluid and arc rea h for use It is not 
necessirv to uid 1 disinfectant or pre ervative 
Organdie bandages 10 and 15 centimeters m 
width should be used This material because 
of its broader me he il orbs the thick glue 
much more rcidiU thin ordinary bandage ma 
tcriil \ 10 centimeter broad flat hair (not 
bristle) brush is used to paint the mixture on the 
skin and binda e In order to keep the zinc 
gelatin fluid during the procc s of pamtm it on 
the bandage the pot of glue should be kept m 
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pan of hot uater T\\o pounds of zinc f,ehtin are 
sufficient for 5 dressings of the lower leg 

GCNFR\L TnCilVIQUC 

A few pieces of zinc gelatin are put on the 
water bath to warm As soon as the glue is fluid 
It IS brushed over the nnshaioi skin and the 
bandage laid on in spirals under slight tension 
The edges of the bandage must not cut into the 
skin since disturbances of circulation would thus 
anse For the same reason no folds are made m 
the bandage Instead the bandage is cut when 
ever it does not ht well and is begun anew from 
that point Mter the first h>er of bandage has 
been put on a new lav er of glue is brushed on and 
then another laver of bandage is put on in pro 
ciscl> the same manner as the first until 3 lavers 
of bandage and 4 la>ers of glue have been put on 

The last laver of zinc gelatin will dr> in 20 
minutes and after that it wall not soil clothing or 
linen If one is in a hurr> the last lajer of glue 
can be covered with a laver of cellulose or treated 
with a solution of 6 parts of formalin in 94 parts 
of alcohol The dressing remains on for 2 or 4 
weeks until it has either become soiled or loose 
It can then be replaced b> a fresh dressing if nec 
essarv The bandage is removed b) cutting it up 
the anterior side and then jerking it off suddenl> 
so that the pain due to the pulling out of hairs 
IS reduced to a minimum In patients who per 
spire freel> the bandage soon becomes loosened 
In order to keep it tight it can be treated with 
the solution of formalin in alcohol 

AN FXTENSION DRESSING IN FEMORAL FR VCTURES 

The general treatment of fractures of the fe 
mur cannot be considered here Sucanctlj such 
fractures are treated bv extension dressing on a 
Braun splint The extension is made directly on 
the bone bj means of a Steinmann peg which is 
driven through the tuberosit> of the tibia This 
peg IS removed m about or 3 weeks and replaced 
bj a zinc gelatin extension dressing 

The following technique is used The glue is 
brushed on the thighs the hips and arcularly 


around the abdomen and then a laj er of organdie 
bandage is laid on \ second lav er of glue is put 
on next and is followed bv a laj er of calico band 
age 10 centimeters wide which is put only on the 
lateral sides of the thighs from the inguinal region 
to the middle of the femur Glue is spread on top 
of this The ends of the longitudinal calico strips 
are turned m to prevent later slipping and are 
fastened bv circular laver of bandage The 
dressing is finished in the usual \va> wath the 
bandage forming a regulation spica in a thigh to 
bellv direction The longitudinal strips of calico 
should not be fixated except above the femoral 
cond>les as the> would otherwise cause disturb 
ing pressure upon the latter The dressing is 
allowed to dr> for a dav while the extension 
weight IS still acting upon the Steinmann peg The 
following dav the two longitudinal strips are con 
nected b> a V shaped wire stirrup and the weight 
transferred from the peg to the thigh 
After the peg has been removed the lower leg 
and the knee are covered wath zinc gelatin a la> er 
of bandage is placed over that then as on the 
previous dav a medial and a lateral longitudinal 
laver of calico is laid from the knee down to about 
30 centimeters bevond the sole of the foot Then 
the dressing is finished just as on the thigh total 
ling 4 lajers of zinc gelatin and j lasers of band 
age The ends of the thigh bandage and the dress 
ing of the lower leg must cover each other ver> 
wellasotherwiseadisturbmg so called interstitial 
oedema would occur The soft parts at such a 
point are oedematous and protrude from between 
the bandages so that ulcers ma> occur at the 
penetrating edges The 2 longitudinal strips on 
the lower leg must not be fixated down to the 
malleoli but must be free of the skin from there 
down as ankle pam would otherwise occur The 
dressing is completed as follow s the ankle and the 
foot are painted with glue Thena strip of calico is 
stretched from the heel over the sole of the foot to 
about 30 centimeters bejond the toes and a 
similar strip from the joint of the foot over the 
dorsal side to the same distance bejond the toes 
The usual alternate lavers of zinc gelatin and 
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band are put on The anterior strip ser es to 
keep the leg from rotating and the f<rt fr m 
mr \ang into a pes equinox arus f ositir n It is als 
nccessarx in this case to sec that the ends of the 
second bandage and the last one ovcrla) so that 
nedema wall not occur The bandage reaches is 
far as the basal phalanges f the toes the latter 
being kept free The knee jrint and the ankle 
joint must be slighth flexed durin„ the dressing 
so that the bandage will not cut and cause pam 
later on when moxements are I egun 

The da> after the entire dressing has I cen c( m 
plcted that is if the parts oxer the lox cr leg 
and the fort liaxe dried suflicicntlx the iracti n 
strips on the 1 wer leg and the foot arc also re 
placed b\ a \ shaped xare stirrup as above con 
necting the 2 parts of the bandage the extension 
weights are then cqualK divided Ictwecn the 
upper and the 1 er peg The tracti n on the 
foot passes b\ means of | ullex oxer the be I an<l 
thus hold the foot in slight dorsal ilexion In 
this wa> active and passive movements can be 
started even wath constant cxtcnsicn on the 
fragments and wathout the displacement f these 
fragments and resultinj, pain 

If however the patient begins to com| hin of 
pain this indicates that the dressin his been put 
on too tightlv at that point and must lie cut open 
with scissors If anv vesicle arc found thej 
should either be left alone or opened with a stcnic 
instrument and covered with sterile gauze Under 
an) circumstances the patient must be carcfull) 
watched for the first 48 hours to see whether or 
not the toes keep warm and arterialized and 
whether or not thev can I e moved If an\ un 
favorable si^ns appear the whole dressing must 
be carcfuUv looked over since cither a piraljsis 
of the peronxus nerv e at the head of the fibula or 
an initial circulatory disturbance may result from 
a tight titling bandage In either ev ent it is best 


l< cut the dressing up the front and renew it after 
afewdavs 

7 inc gelatin dressing wall not irritate the skin 
even after m nths tf use and should remain in 
|)1 ICC until It I ccf mes loose Depending upon the 
extent « f movement and exercise and upon the 
degree )f consequent muscular atrophy this wall 
ccur in t to 6 w ceks Then a new dressing is put 
n in I rcciselv the same manner as before the 
first lav onlv the thigh and hip part is replaced 
with the extension actin„ on the lower leg and 
the f llowang day the weights are transferred to 
the femur so that the lower leg and the foot can be 
dressed 

In order that the joints may be used it is 
sufTcicnt to take ft the weight on the pedal ex 
tension ami transfer the weights from the lower 
leg to the upper Icj, The hip joint can be exer 
cised b\ the patient sitting up m 1 ed and then 
i\in„ down a"ain In this way all the joints can 
be exercised xath the fragments constantly mime 
and fixcil 

The zme gelatin dressing may also be very 
practical in the bloodless and painless repoution 
of medial fractures of the neck of the femur as 
Boehler lias demonstrated 

In such a case the technique is as follows The 
patient is immediately bandaged just as m the 
case of femoral fractures excepting for the fact 
that extension is dispensed with and at one sit 
ting the dressin*^ is completed with all its 3 ea 
tension strips and no pelvic part After a few 
hours the knee joint is stretched and the patient 
fixated to the lower end of the bed in abduction 
position bv means of the strip on the lower leg 
the lower end of the bed is then raised about 60 
centimeters higher than the head of the bed The 
patient thus hangs entirely by his injured ex 
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Fag 4 (2andi Bilateral fracture of the femur complete the femur part of the dre sin js finished and the Stcinmann 
zme elatin extension dres infe on the left on the ri htonl> p^ tUact oothelo%erIc 


tremit> SimuUineouslj the tendenc> of the leg 
toward medial rotation is enhanced b\ a suitable 
form of lateral traction Twentj four hours later 
the ends of the fragments are m good position 
This can be corroborated b\ \ ra\ and Shoe 
maker sime ^ 

As soon as the satisfactor\ position of the fra^, 
ments has been determined the case is treated as 
a typical fracture of the femur the leg is put on a 
Braun rack and the weights equalK placed on the 
strips of the upper and lower leg The advantage 
of this method is that no narcosis is necessary 
particular!) in old persons— and most of these 
cases are among the aged thus precluding the 
danger of pneumonia 

In pehtc fractures the zinc gelatin stretching 
t)pe of bandage makes it possible to preclude the 
pain resulting from the movements of the e\ 
tremities For this purpose the dressing is put on 
so that it reaches from the inguinal region to the 
basal phalanges of the toes wath the knee stretched 
The onl) extension strip attached is on the lower 
leg and this passes over the pulley at the lower 
end of the bed and is loaded wath 6 pounds This 
slight extension is decidedl) pleasing to the pa 
tient since superfluous movements of the leg are 
avoided and the pain resulting from necessary 
movements disappears 

The zinc gelatin dressing play s an important 
role in the after treatment of fractures of the entire 
lower extremity The first attempts at vvalkmg 
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after any bone injury to the leg or foot proyokc a 
li\ id discoloration and swelling caused primarily 
by a disturbance ol the circulation The very 
best treatment of a fracture cannot enable the leg 
to stand up under normal usage the result is a 
muscular atrophy which in turn leads to faulty 
circulation in the extremity and produces cedema 
which damages circulation and nutrition The 
cedema in turn causes an atrophy of the bone and 
this naturally yveakens the carrying capacity of 
the leg This is m short a yicious circle which 
depends for reyision upon a well functioning cir 
culation V\ e are able to a\ old all of these com 
plications if yve are in a position to restore normal 
circulation A means to this end is found in the 
zinc gelatin dressing which possesses many ad 
vantages over other dressings This bandage re 
mains in place for some time without loosening 
whereas the usual bandage material soon becomes 
loose and must be changed frequently This 
dressing does, not prevent perspiration as does an 
elastic stocking or other dressings and therefore 
prevents ulceration due to secretions Zinc gela 
tin dressing enhances the epithehzation and heal 
mg of any ulcers present under its protective 
covenng since such a proce'ss is also dependent 
upon good circulation and tissue nutrition The 
precluding of cedema permits the patient to walk 
In other words we afford the patient the best 
possible conditions for healing simply by means 
of this dressing and without any further after 
treatment 

The type of dressing used for after treatment 
reaches from the popliteal space to the basal 




sure El \ G\NLCOIOG\ A\D OliblLlRICS 


424 



ph-ibn cs f the t «■& The ttehni juc is is 
(ullc \\ 

llie pttienl sits on u t ihic \Mlh the I \%er kf^s 
hanRinK \erthctd"C Since the f<< t sli ukl I e 
in sli htd r il ne'e! n "hen the bm Iirc 1 put n 
in rdcr t kcc| the dr in" fr m euttin m the 
inkle j int 1 Iter it is well i r the | atient s f t 
I rest n the I ct r knee luring the \ r ee 
lure s that the ik 1 n nu\ I) ntr lied 
The fu t 1 j he I rn th knee will) the region )f 
the lifth metnlarsil 1 n in r I r t er ate suit 
iblcirnnati n f the f re f t Tlisjr intion f 
the kre foot i \er\ imp rtant f r the | rcserx i 
tion f the irch ^ m re let ule 1 dis ussi n f 
the I re alent ule is n the genesis an 1 Ircilment 
f flit fo t will 1 c given 1 Iter 

\s soon as the 1 iti n f the knee ind the f e)t 
has I cen Ilxc 1 the zin gel itiii is I ru he 1 >n the 
unshaven skin ir un 1 the inkl joint anrl heel 
t 1 I readth t al out o e nlimeters \ louH 
liver fbinJigec me verthi then m rcglue 
then an ther doubl liver flaniige I hen the 
entire lover le„ is brushe 1 with glue from the 
tuberositis til la: dow n an 1 the banda c )ai 1 on in 
spirals under slight tri tion If the sfirals d not 
fit the leg n f Ids ire ma le in the bandage 
instead the I an la„c 1 cut with seiss rs— not 
torn —an 1 vv und on if esh I he wmdm s must 
overlaps thitn skin is left uneei ered -Xssoon 
IS the calf ini shin have been civcrcil with a 
laver of bamia^e the /me gelatin is I rushe 1 cr 
the bandage hich 1 alrei Iv in | lace on the ankle 
joint and heel as far dow n as the 1 asal phalan"es 
of the toes an 1 th dressing continued \s soon 
as the hrst lav er of bandage has been laid on the 


ijine gelitin is iiruslicd rn and the dressin re 
tKMicd \s in the case of the dre sm" for the 
thigh 4 lavers f glue and 3 of bandactc arc sufTi 
eicnt here the c lavcrs arc augmented in the 
re I n f the ankle bv the double lavcrs of 
landageput »n at first this is necessarv since the 
greitest part of the bodv \ ci ht rests upon this 
I art in I the bandage need greater stren th at 
this |>oint I he last lav cr of zinc gelatin is either 
e crcfl with cellulose or hirdened \ ith the 
f rniilm ale hoi solution The entire banda e 
must n 1 1 c thicker tlian a hcavj stockin so that 
in the case of an i ut patient a shoe cm be put on 

ver the I andage 

The Iressiii" leaves the toes completelv un 
louehc I an 1 read es to just under the tuberositas 
til I c on the shin side and up to the popliteal fossi 

nthep teriorsnle so that freedrmofmovement 

It the knee is fossible If the bandage is made 
sh rtcr n one side or another then the vicinitv 
bet imesadcmatoiis and the edp,e if banda ccut 
into the skin ind provoke vesicle formition 

In jvaticnts who perspre frcch the dressin is 
rublied down dailv with the formalin alcohol mn 
turc Since the dressing doe not irntite the 
skin it mav remain in place from 2 to 4 weeks 
Usuallv however patients v ith a marked pr 
marv e Icma w ill come I ack in a few div s v ith the 
dres mg loose This is sim|Iv a si n that the 
o-dcnia has liminishcd and a fresh dres in is 
needcl lor this reason the zme gelatin dressin 
should be applied immediatel) after the removal 
of a f laster < f I ins cast before anv swelhn 

aj pears Incase w ith particular!} marked s\ ell 

in the dressing should be put on with the leg 
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Fi 7 Zmc gelatin dressing for the lo' cr leg f r Ih 
purpo of stretchin the knee joint 

raised or m the morning after a night s rest has 
produced a decrease m the swelling of the e\ 
tremitj The time between bandagmgs should be 
as short as possible in order to preclude the 
pos^ibilit) of anv fresh cedema The dressing is 
changed as frequentl> as is demanded b> the 
presence of cedema but the patient is neither kept 
m bed nor from his work 
The uses mentioned do not include all to 
which zmc gelatin bandage ma\ be put I also 
wish to describe a method which combined with 
extension treatment can be used to advantage 
for the painless stretching of flexion contractures of 
the knee as in arthritis deformans distal fenioril 
fractures injuries to the knee etc 
The ^inc gelatin is laid on from the popliteal 
space to the basal phalanges of the toes and a 
medial and lateral strip of calico is glued m 
longitudinall> and hxated as far down as the 
malleoli just as in the case of the dressing for the 
femur This traction strip on the lower leg is 
passed over a pulle> at the foot of the bed and 
weighted with 4 to 6 pounds This equal and con 
slant traction soon straightens the knee joint 
Zmc gelatin dressing is used m contusions and 
sprains of the ankle and the foot which arc too slight 
for a fixation bandage and >et cause trouble when 
the patient walks In such cases the zinc gelatin 
bandage has also displaced the ordmarj band igcs 
^nd elastic bands It is alwavs surprising to find 
how quickJv the patients are frtcil from j>ain is 
soon as the dressing is put on I Ins dressing is 
parti<.ularl> valuable in the treatment of atlilclic 
mjunes since it permits a rapid return of move 


ment Itiscspecnih remarkable that the feeling 
of inseeuntv in such cases soon disappears 

The especial province of ^inc gelatin dressing 
however is that great class of diseases and com 
plaints m out patients resulting from patholo^i 
callx changed posture From cases of weak feet to 
the most sev ere forms of contracted flat foot from 
the shm bone fractures which have healed with a 
slight axial ileviation to severe compound frac 
lures of the ta'c incus there is a chain of com 
plaints which irise from the same cause abnor 
nial static conditions as a result of unphvsiologi 
tal functioning of the joints 

There xs no doubt that a certain congenital 
weakness of the connectiv c tissue qiparatus pla\ s 
a definite r le in flat foot This is also the rea 
son why such pitients also frcquentlv disclose 
the varicose svndrome muscular weakness and 
later obesilv — all dejicndm^ more or less upon 
the same constitutional anomalj Ihese condi 
lions also have their bad cfTccts on flat foot In 
the later stages the incongruosit> of the articular 
surfxccs leads to an arthritis deformans just as in 
traumatic conijiletc flat foot this causes pain and 
keeps the patient from walking Thism turn causes 
atroplu of the alrcadv weak muscles because of 
inaedvitv and laci of body exercise and leads to 
further increisc in weight whicii has the same 
unfavorable cITcct upon circulation that the 
reduction in functional usage has and promotes 
the incidcnec of vanco'se veins and ulcers The 
patient is then forced to sta> m bed and thereby 
loses the last vestige of muscular activit> 

lins VICIOUS circle can be broken onl> b> the 
restoration of movement in the extremit> To 
tins end a well made and mdividuall> fitted 
arch supporter is necessary so that the move 
nicnt in the joints of the foot ma> be rectified 
such a method could be aided if necessary by a 
corrective operation A second point is the 
restoration of good circulation A zmc gelatin 
dressing not onl> helps the ligaments to function 
well but also helps to heal anj leg sores prevents 
the incidence of adema and makes it possible for 
the patient to walk Exercise strengthens the 
patient s muscles avoids too great an increase m 
weight and promotes good circulation This 
dressing causes an immediate improvement of the 
disabilitj which is reflected in the improved 
walling ability The method of dressing is the 
sime as that for the lower leg The dressing re 
mams in jilacc as long as it is not loose and is 
changed as often as there is oedema This comh 
tion often lasts for months but is not harmful 
since the dressing does not irritate the skin and 
the patient can keep at work 
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THE MOST COMMON AIETHODS OF GASTROSTOMY WITH THE 
REPORT or A MODinED TECHNIQUE OE THE 
JANEWW ilETHOD 

Ih DOK I \S (lUICK ^r H (ToKj I \CS \ HUTS T M\ni\ MI) Nl \ 
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T he term gistrostom\ (gistro stomie from 
ya y)p <;t( mnch and tia. mouthy ) as 
come i b\ Sctlill t 1111846 to designate the 
pcration for crcatin a permanent gistri fistula 
for feeding f urpiscs T he Greek n ird 7a qpalo 
means alxiomcn and with this meaning the term 
gastrotomj had been in use for man> \ears tJ 
lesignatc an\ operatun in which the abdiminal 
cavit\ wasopened Thisindu i\c use of the term 
gastrotim\ conimued ihr ut,houithegreatcrpart 
if the ipth ccnturi xcasionalK being misspelled 
gastrostimj resulting m a confusion of termi 
nolOpN which renders a search of the literature 
often both mi lea ling and unproducliae 
The establishment of a permanent gastric fistula 
as a means of alimeniati m in ccsopha^cal stricture 
was first I rop jsed b\ Lgebergib) of Chri liania 
in i 8?7 He concei\c<l the pr cedure after basing 
\itncsscJthc leath if a \oun" man from star%a 
lion an 1 ihir l as the result of ccsophagcal di er 
titulum and stricture liilaufi n / esopha^’eal 
strictures b\ s un !•> and bougies was an accept d 
meth I f treatment at the time but in this case 
had failed One can n i 1 ut be impressed bv 
Egcberg s dear oncci 11 n f ilit s undness anJ 
utililj of an operation which he was for the lirst 
time proposing He cctn sug este I the emplo\ 
ment an 1 emphasi/cd the safett f retrog ade 
b)U"inage ihrou h the listula fjr dilatation f the 
stricture as an added in licaii n f jr the operation 
but he never put into practice what he was hr 1 1 
conceive 

In 1842 \V it n ( s) an \mencan urgeon in 
depen Jentiv i iv c ite i the procedure in intrac 
table ccsophagcal stricture and contended that it 
seemed rati nal in I f asiblc 

In 1846 lill 1(5) )f Strasbeurg h v as 
at the time unfimiliar with the earlier observa 
tions of Egebcrg an 1 \\ atson began the publica 
lion oi a senes farli Jes on the nature o/orsopha 
geal strictures a<iv ating as a rati nal procedure 
m ihcir Ireainunt the operation for which he 
coined the term gasiro stomie His proposal 
wasreceivel \itht nsiderable disfavor Oendron 
(ii) in the sam vear denounced the proposed 
operation as pr ] lerous foolhardy andunjusti 
fied contcndin that the passage of sounds and 
bou ICS was a much more rational method of treat 


ment and was perfcctlv satisfactor> In spite of 
the classic observations of Beaumont (pubJislied 
in 18?}) which were alrcadv quite well known 
others questioned whether food taken in such an 
unnatural wav coul 1 be di csted and assimilated 
Ml those who advocated gastrostomj based their 
c intentions of the soundness and practicabilitv of 
the cslablishmcnl 0/ permanent gastric fistulj; on 
the followin well known facts that persistent 
gastric hstulx r ften followed wounds of the stem 
ach (e peciall) in war) and that they sometime 

K ersisterl for v cars and wcrccornpatible v ithgood 
ealth Surclv their propositions were sound 
Ihcv ha 1 lines c i accidcntall) acquired fistuls 
>f the stimach which persisted without fatal re 
suits \\ hv not construct one and utilize it as an 
avenue of alimentation when the normal one no 
I n er serve 1 IM n Hot (■\) in 1841 first per 
formeil gastrostomy on dogs and was successful in 
sextral cases using the animals for studj of the 
physiology f ligcstion 
In 1S40 iilloi ( 7; first performed the opera 
tionon man in a case of carcinoma of thecesopha 
gus death occurring i hours after operation 
He ma Ic a crucial incision just below the xjphoid 
grasfod the stomach incised it and inserted a 
peciallv devise i silver cannula \ ith which he 
prtpo ed to hold the stomach in contact with the 
panctes Iheslomach being under great tension 
pulle 1 the cannula inside the abdominal cavity 
whereitpcrsi ted in remaining I eedmg attempts 
vere unsuccessful and some of the ingesta were 
f)un I free in the abdominal cavit> at autopsy 
Scdillot (26) again attempted the procedure m 
j8sj attaching the stomach to the parietes with 
suture Five days later the stomach was opened 
ith a bistoury a tube inserted and feedin 
begun Death occurred on the tenth da) He 
made no further attempt Fenger (9) m *^54 
through an incision (which bears his name) alon 
the left subcostal margin attached the stomach to 
the margins if the tegumental wound opened the 
viscus and sutured the mucosa to the skin Tms 
suture of the mucosa to the skm is the chiel 
feature in lerrier s operation done some years 
later Death m Fenger s case occurred in 58 hours 
The first attempt in \merica was made by Maury 
(21) in 1869 also with a fatal termination 
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U I The relatn c positions of the midlme incision an \ 
tlic stabwound 

In 1875 S\clnc> Jones (17) obtained the first 
recover) after gastros>tom> This w as the twent) 
ninth attempt in 2O jears following its inception 
and the third of S>dne) Jones The patient lived 




1 1 ; Th fir t in 1 ion for the raismp of the flap has 

\ cnmal \ clamp ha been placed at tlic center 0/ the 
inci I n nth Ics r ur atu e idc to mark tl c site for the 
I ^inntn f th cl in ulur 

40 (lavs succumbing from what appears to have 
been a perforation of the oesophagus bj extension 
of the carcinoma and bronchopneumonia In 
1876 \erneuii (^4) of Pans using Lister s anti 
«cptic technique ol)tained the second recover) 
and m 1879 lent (2^) collected 41 cases with 7 
recoveries a mortalit) of 83 per cent Ashhurst 
(r) in 189^ in a senes of 306 cases gives the mor 
talitv as 64 0 per cent DaCosta giv es the mortal 
It) in malignant cases as o to 5 per cent and in 
the non malignant as 8 to to per cent Our mor 
talitv has been 18 per cent in 17 cases 



'''* clamps pi ced to outlm tie flap 
itv la 1 ® indicated by the dotted lines as their 

use IS optional 


I ig 4 Tie clamp ha\ c b en remo\ ed and replaced 
to grasp the entire th ckness of the cut edge of the stomach 
wall and the flap has been completely raised 
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Perhaps no operation so clearly conceived and 
so relatively simple in performance has been at 
tended bv such disastrous results before its first 
successful execution The surgical pioneers whose 
faith m Its practicability was imallv justified were 
supported in their repeated attempts bv the con 
Mellon of the analogy between accidentally ac 
quired fistulce and those which they attempted to 
construct They were all impressed by the fact 
that autopsies showed no local cause for death in 
the majority of cases and that the fatal termina 
tions were due to deity in operation and the con 
sequent extreme inanition of the patient In an 
analysis of the first 41 cases so ably reported in 
detail by Petit one can not but be impressed by 
practically moribund condition of the majority 
of the cases operated upon In the few whose con 
dition seemed a little less grave some random 
trick of fate brought on an early and unfortunate 
termination \\ e shall refer again to this most sig 
niticant factor m mortality statistics as it applies 
0 present day figures Through all the literature 
one finds a constant plea for earlier operation by 
ne surgeon and an implied lack of confidence in 
the procedure by the physician 


In the pre antiseptic (lavs any exploration of 
the abdomen was extremely hazardous and much 
discussion IS found relative to the location of the 
incision so as to fall directlv on the stomach 
Jacobi fi^) injected tartaric acid and then sodium 
bicarl onate through a stomach tube to distend 
the stomach with gas while Schoenborn (24) m 
Dated a balloon after having inserted it into the 
stomach on the end of a stomach tube It was 
feared that the transverse colon would be mis 
taken for the stomach which m these clays of 
extended and bold exploration seems incredible 
This uncertainty was due to a general lack of 
familuritv with the gross appearance of the sev 
eral viscera Maunder (zo) in 1876 made an un 
successful attempt and at autopsy found that he 
had opened the transverse colon Considering the 
surgical era in which he lived one can more easiK 
forgive his error than accept his justification of it 
for he complacently remarks that it makes little 
difference to him which viscus he opens the prin 
apal object being to assuage thirst and that one 
can inject water into one as well as the other 
The successes of Sydney Jones and Verneuil 
aroused a new interest in the procedure and w ere 
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centurs the surgeon eem» to ha\e been content 
%Mth a Simple direct fistula but its manife t dis 
acKantigcs called for modification of the proce 
lure beincen and 1806 fite of the no" 
classic methods were reported and a retie v of the 
subsequent literature re%(.ah so numerous and 
such \aric<l techniques and mMhfications that 
one IS farced on this evidence alone to conclude 
that none is entircK sail ficlorj The chief dii 
a<K intagt common ti rnost methods ofilistros 
toniv are leakage with its attendant irritation an I 
diRcstioti of the skin the discomfort of constant 
V caring of the tube and the earU closure of the 
fistula folhwing removal of the tube \\e propose 
l> mention onij thise meihoils which are orhaie 
been in common usa(,e nn 1 thos illu train e ot 
sime sj ecial technique lor convenience thev 
ma> be divided into two general tvpes 

In the lirst t>7ie in order to prevent Icaka e 
there has 1 cen f vrnied a Ion tract lined u\ grafiu 
latinn ti sue leading from the skin surface to the 
stomach and an attempt made at the f< rmation ol 

a valve Of this l)pe the best known examples are 
the Witzel (36) the Starnm (29) (often coniused 
with the Senn) the Marwcdal (19) andtheKaoer 
(18) In the Witzel the rubber tube 1 I urieci 
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under folds of the outer w nil of the stomach m the 
Marwedal the tube is buried between thcmuscular 
and mucous coats and in the Stamm and Kadcr 
the stomach wall is inv aginated about the tube b> 
different techniques Uut since m all these pro 
cedures the ultimate result is aluajs simpl> a 
comparatu elj long tract lined b\ granulation tis 
sue, requiring the constant presence of a tube to 
prevent closure the valve cannot function and is 
superfluous As their ultimate results arc identical 
for all practical purposes there is in our opinion 
nothing to recommend anv one of the above procc 
dures over the others eveept its relative ease of 
performance and simplicitj An} merit that this 
t}’pe of operation mav have is due to the long 
fistulous tract which offers a firm purchase on a 
constantlv worn tightl} fitting rubber tube which 
thereb} prevents leakage The persistence of an 
exposed and unhealed surface cov cred b\ granula 
tion tissue subject to trauma infection and d^es 
tion b> gastric juices is m it«elf an abhorrence 
from the standpoint of good surgerv 
In the second tj^pe of operation the chief object 
has been to construct a fistulous tract cntircl} 
lined by epithelium unaffected b} the digestive 
action of gastric juices and not requiring a con 
stantl} worn tube to prevent closure Terrier (3 ) 
pulled a cone of stomach w all direct!} through the 
incision and sutured the mucosa to the skin In 
the Ssabanajew Franck operition (lo) a cone of 
stomach is pulled out of the wound and passed 
under a bridge of skin Hartmann fi4) and 
D Agostmo (5) led this cone of stotpach obhquci} 
through the rectus muscle and Hahn (13) up 
under and between the ribs in an effort to obtain 
a more efficient v alv e E Senn ( 8) pulled a cone 
of stomach through the abdominal wound and 
puckered it with two purse strings of catgut and a 
cuff of omentum about its base This cone is 
sutured in the abdominal wound and the stoma 
depends for its continence upon the invagination 
of its edges which are supposed to function like 
venous valves Stewart (30) and Beck ( ) have 
utilized the skin of the abdomen to form a plastic 
tube which was led through the abdominal wall 
and sutured to the edges of an aperture in the 
stomach Edwards (7) devised an ingenious 
method of constructing a tract lined bj mucosa 
which la} between the coats of the stomach wall 
the outer portion of the fistula however being a 
wound through the abdominal wall as in the 
"VVilzd operation Tavel (31) used a section of 
jejunum attached to its blood suppl} to form a 
channel between the stomach and skin surface 
The Witzel Stamm Kadcr and Marwedal 
operations or their modifications are identical for 


all practical purposes m their results namely the 
establishment of a long tract lined b> granulation 
tissue This tract requires the constant presence 
or frequent re insertion of a tube to prevent clos 
mg If the tube is constantl} w orn and fits snugl} 
m the tr ict the prC^tence of a v alv e is superfluous 
Although the formation of a valve infers the remo 
valofthc tube cveept for feeding wehavefound 
that all operations of this t}’pe done b} ourselves 
or bv others (which we have followed) have been 
eventuallv forced for one or more reasons to 
leave the tube constantl} m place (see al«:o Keen) 
Should leakage occur it can usuall} be decreased 
or prevented b\ a tiohtlv fitting tube constant!} 
worn which is in effect the choice of the lesser of 
two evils I e inserting the tube through the 
granulation lined tract subjects it to trauma and 
the possibihtv of its misdirection outside the tract 
especiillv as the tract tends to close Should the 
tube not fit snugl} so tint leakage is marked 
digi lion m IV occur not onl} of the skin but of 
the e<lge of the tract itself resulting eventually 
in a lirge incontinent fistula totallv inefficient 
for ftcdin" purposes and leading to a f vtal termi 
nation from malnutrition and infection In this 
tv^ic of operation the di&comfort of constantl} 
wearing the tube must be balanced against leak 
age probable eventual difficult} and danger in 
the frequent re insertion of the tube as well as 
the inevitable closing of tlie fistula should the 
tube be left out cntirelv even for a few da}s 
Certainl} onl} the more intelligent patient can be 
truste<l to maintain the pattnc} of his fistula 
shouhl hi d}sphagia temporaril} improve De 
page (6) reports a case in w hich after a Alarwedal 
operation for carcinoma of the ce'^ophagus there 
was a marked temporarv improvement in the 
swallowing The patient m spite of all frequentlv 
repeated advace to the contrary left the tube out 
entirel} resulting m earl} closure of the fistula 
As IS the rule m this disease the dvsphagia soon 
returned vnd a second operation was done under 
the difficulties of the scarring and adhesions of the 
first The fistula was not continent and the case 
soon terminated fatall} 

In the bsabanajew 1 ranck t}pe of operation 
the fistula is entirely lined b} gastric mucosa but 
comparative continence is difficult to obtain If 
the formation of a valve is attempted b} leading 
the cone of stomach wall by a more devious 
route through the abdominal w all or up under the 
tenth nb as in Hahn s operation a v er} serious 
amount of stomach wall is sacrificed thus tending 
to decrease the capacit} of the stomach for the 
necessanl} liquid and therefore less concentrated 
foods Should the cardia of the stomach be 
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involved b> dise'isc or should the organ itself be 
small the procedure js not possible Depage (6) 
sa>s It must be admitted that the tunnel which 
one professes to construct through the abdominal 
wall at the expense of stomach capacitv is purely 
theoretical If the tunnel reallv does exi t at first 
at the end of a certain time it di appears and the 
operation of S^abanajew I ranch as a result is 
reduced ti the gastr stoms of Terncr If the 
shm of the ab<i minal wall is utilircd for the 
lining of the tract as suggested b\ Stewart and 
Beck the acti n of gastric secretions rn exposed 
shin shoul I be consi Icre I It is v erj questionable 
whether this t\'pe of lining for the fistula would 
often survive 1 Iwarls procedure offers no real 
advantage ^ver the first t^-pc af operation Ic 
cause although the inner porlicn )f the tract is 
lined with mue iismemlrane the outer porinn is 
still lined V ith granulation ti sue 1 avel s opera 
ti n seem to us t a be entirclv t ao formi fable an<i 
conn li ated a procedure ta be withstiod l>\ the 
majontv of cases in which {asirostcm\ is in 
di ate 1 

Itwvuldscem then that the ideal pasirost mv 
shouli have the f llowing chara tenstics 

1 The f tula must have a lining not affccle 1 
b\ t] e action <f gi trie juicts 1 xcept 1 ucl s 
tube the inlv such lining is gastric muco a 

2 The listula must 1 e c nim ni an J |>crmit no 
leakage (f either fa trie jui es ar of ibe ncces 
sank liqui I ingesta 

j The hsiula must be permanent requiring 
neither the pre enee of a lulie bet een fee lings nor 
Its presence c \ r 1 nger inicrv a! h ul 1 the nc 
ce sitv for „tstr lomv fe din„ 1 1 o! vute 1 1 v a 
temporarv relief from dvsjihagia 

4 The lislula must p rmil a i insert i n af the 
tube s) that the patient miv fee I hims If 

5 The fi lull must permit cisv ml repeatt 1 
instrumentation such as ga Ir s jn retrigrilc 
ccsophago cop\ r retro ra Ic I uginagc 

6 The operation must otTcr as ns inf result 
no unhealed r granulating surface subject to 
infectm i 

7 1 he operation must be possible in cither a 
contracted stomach r a liscasc I cardia 

In I )oi Dtpage (0) tirst reported a price lure 
for the estabh hment if a fislul u tract lined b\ 
gastric muc sa lei ling from the skm to the stom 
achcavitv I v the u e nf a plasti tube made from 
the stomach \ all \t the time of this report 
Depage had ] erf rmed the operation successfully 
m cases In presentini, his report he enumerates 
the disadvantage of th Senn Ssabanajew and 
JIarwedal peralions citing cases with unsatis 
factorv terminations Depage through a left 


rectus inci ion cut a stomach flap with its base 
upward and sewed the plastic tube into the upper 
angle of the wound suggesting however that u 
might belter be led through a slab wound near the 
\>T)boid Ihc operation apparently attracted 
slight attention Corner(4) inrgii highly recom 
mcmieel Depage s method although m his modifi 
cation he did not make use of the sphmetenc 
action of the rectus muscle Keen dismisses 
Depage s technique as too complicated and diffi 
cult Moynihxnvcry briefly states the principles 
of the operation without comment 

In 1014 thclatcH H Janeway (16) reported c 
cases in w hicli a \ cry short plastic lube had ken 
forme i from stomach wall throu h a 5 centime 
ter mtisicn m the left rectus janewav was un 
familiar with any previous similar attempt when 
he first devised his procedure although in his 
rc| ort he gives Depage full credit for precedence 
ffi report based on 5 cases was quite brief He 
subsequently modified and improved the tech 
niquc V inch has since been developed as the rou 
line method at the ^Icmonal Hospital and has 
been emplovccl in a cries of 17 ca es \Icfcel 
that this metho 1 more closclv approaches the 
ideal gastro lomy as outlined above than any 
other vet devised and that the later modifications 
of technique and the merits of this method of 
gi trosiomv over all others have never been 
a Icquatelv jirt ented 

The m dilied technique ma\ be outlioed as 
filUw 

I n Icr 1 K'd anasthcsia an inci ion 1 made m 
the milhne b tween the iimlihcus and xyphoid 
(ri„ I) hen the abdominal cavitv is entered 
the ul c Igcs of the peritoneum arc grasped and 

percent noxocim is injected at everal points 

al < ul to 5 centimeters from the free ed es Thi 

ill facilitate subsequent manipulation In addi 
ti>n 5 cubic centimeters of novocain is injected 
into the gastrohepalic omentum to facilitate sub 
sequent manipulations of the stomach The ante 
nor wall of the stomach is then delivered into the 
V ound and a ite is clio en as far tow ard the cardia 
as the mobihtv of the stomach will pernut the 
operative fold bcint, carcfullv packed off with 
laparotomy spon es to guard against contamina 
ti m of the wound edges b\ stomach contents 

By a U shaped incision (Big ) a flap is uieu 
cut about S bv 5 centimeters withitslon avi 
at right angles to the long axis of the stomach its 
base toward the greater curvature and its free end 
toward the lesser curvature This flap 
as follows Two Allis clamps are placed a little 

Thm m f mlmpyinJiC^. 
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less than 5 centimeters apart as near the at 
tachment of the gastrohcpatic omentum as pos 
sible and parallel to it marking the free end of the 
flap Two others are placed a little further apart 
about 6 centimeters directly opposite the first 
two toward the greater curvature and parallel to 
It marking the base of the flap These clamps 
mark out an approximate!) rectangular portion of 
the anterior stomach w all After doubl) clamping 
the superficial blood vessels an incision is made 
between the lesser curvature and first two clamps 
quite near the latter and in a line with them 
entering the stomach cavil) (Fig 3) It is of 
advantage to cut first through the serosa onl) 
grasp the mucosa and open it with a stab wound 
then complete its incision with scissors which will 
insure against displacement of the mucosa U hen 
the incision has been completed to just be)ond the 
first two clamps these are removed and replaced 
so that the) grasp the entire thickness of the cut 
edge of stomach wall a procedure which further 
insures against displacement of the mucosa when 
the incisions at the sides of the flap arc cut 
Another clamp is placed at the middle of the first 
incision on the lesser curvature side This is to 
mark the middle of the defect left b) raising the 
flap and the point of beginning suture of closure of 
the defect From the extremities of this incision 
two others arc made at right angles toward the 
respective clamps near the greater curvature and 
everting the flap hasmostasis is quickl) effected 
(Fig 4) At this time anv free fluid w hich tends to 
escape from the stomach should be carefullv 
sponged out the placing of one finger in the 
stomach directed toward the p)lorus the p)lonc 
sphincter can be located readih and b) the ma 
mpulalion with thumb from without it can be 
brought into view or even ev erted into the wound 
It IS relaxed b) gentle manipulation with the 
finger and a soft rubber tube (25 centimeters long 
4 millimeters m diameter or a No i French 
catheter) is inserted through it (Fig 5) ahd passed 
down through the duodenum into the jejunum 
the free end being clamped to the free end of the 
flap Kinking or curling up of this tube v\ ithm the 
duodenum need not cause any uneasiness for we 
have found that it mvanabl) straightens itself out 
Within a few hours We clo'ie the wound m the 
stomach (Figs 6 and 7) beginning at the clamp 
which marks the middle of the first incision con 
tinumg up the edges of the flap enclosing the 
rubber tube and forming a gooseneck tube of the 
flap The closure is effected b) a continuous in 
terlocked suture of No cx> plain catgut of the 
mucosa onl) and a continuous interlocked Lem 
bert suture of No 00 chromic catgut of the serous 


coat Hemorrhage need not be feared as it al 
readv should have been carefullv secured against 
b) clamp and ligature \\hen the sutures arc 
completed and tied at the distal end of the flap 
thev are cut long and the rubber tube secured to 
them bv a clamp 

\ finger 11) placed on the peritoneal surface and 
a stab wound about 2 centimeters in length is 
made through the outer border of the left rectus 
just lielow the costal margin (Figs i 8 and 9) 
protecilmg through the rectus muscle m a zigzag 
manner ao that a portion of the muscle fibers to 
the right of the w ound are displaced to its left and 
vice versa This will markedl) increase the valve 
action I he Cl t edges of the anterior rectus sheath 
are now graspe 1 with clamps This is more easil) 
done now than later \ large curved Kell) clamp 
IS then in erted through this stab wound (Fig 8) 
into the abdominal cavitv to grasp the cut ends of 
the sutures and the rubber tube and bv gentle 
traction from without and manipulation within 
the end of thi. gooseneck tube is brought out 
through the stab wound so that it projects shghtlv 
bevond the skm surface It is fixed to the anterior 
rectus sheath (Fig 9) bv one stitch of No i 
chromic catgut on either side placed through the 
sheath and us serous and muscular coats The 
mucosa is sutured to the skin b> four interrupted 
sutures of silk placed at the angles of the wound 
and at either side extending through skm and 
mucosa but not serosa or muscularis The ab 
dominal cavit) is then inspected to insure proper 
position of the parts and the median incision 
closed in the conventional manner 

When the dressings are applied the rubber tube 
IS made to extend directlv through them all 
through an interval between the adhesive strips 
and through the tails of the Scultetus bandage so 
that feedings ma) be feiven without disturbing, the 
dressings The tube is fixed to the adhesiv e d t 
ing b) a safet) pm or what is even bette^ph e 
tube ma) be encircled tightlv b) several tur Id a 
narrow strip of adhesive and the pm inserted onlv 
through the adhesiv e Leakage ma) be prevented 
by folding the end of the tube on itself or b) plug 
ging its end 

Feeding is begun as soon as the patient returns 
to the ward Three ounces of peptonized milk are 
introduced ever) 3 hours on the da) of operation 
and the amount increased to 4 ounces ever) 3 
hours the da> follow mg operation 5 ounces on the 
next day and so on until there is definite discom 
fort aftera feeding indicating that the capacit) of 
the stomach has been reached A distressed feebng 
usuall) occurs when about 12 or 14 ounces have 
been introduced although after a time a full pint 
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can be taken \\Uhout discomfort \\hcn this 
amount is reached the interval between feedings 
ma\ be increased to 4 hours Saline should be 
Riven bv rectum and subcutancouslv for the first 
few davs if there is even moderate dehydration 
The tube 1 shortened about an inch each day 
until the sixth da\ when it is removed cntirclv 
and inscrtc 1 for feeding onU When the tube js 
entirely removed and re in erted so that food is 
placed dircctlv in the stomach eggs sugar butter 
or inv fvo i capable of solution or fine suspension 
IS ad led until the c mibined 24 hour feedings total 
well over 500 calories The calonc value of the 
dailv feeding should be carefulK calculated in all 
cases ani under n circumstance should the diet 
be left t a the whim or caprice of the patient \n 
accurate cal illation f an estimalcj diet will 
never fill ta nvince the surge nastothcrca 11 
for failure t j gun in weight The patient mav be 
gotten ui of 1 ed \ henever It i felt that the nuU 
line incisi n has healc 1 firralv 

We hive been trouble 1 vith leakage in onK 
about 5 per cent of ca es Fliesc \ ere luc t the 
use of a too ide stc mach flap an I eonscqucnilv 
a gooseneck tube f i toohrge diimtier I he flap 
should be lusl vv 1 tc enough 1 1 tit nuglv ab »ut the 
rubber tube vvlucli should n>l be larger than a 
No lil rench catheter Intlnslvpc fo|)eratun 
the continence of the I tula i due b th to the 
collap c of the narr channel an J t > th c n 
stncting action f the displace lliliers of the re lus 
muscle 

As all ga tr stomv feedings mu t Ic liqml 
there is nothing t be game 1 bv the u c of a large 
tulc e\ ept rapidity m feeding Kipul feeding 
ohen cau cs unca ines and a ense <f distention 
or nausea quite out of proportim to the amount 
given \ large tube wall also distend the fistula 
which m Itself favors leakage as the tube is with 
dr> n Under no circumstance shoul 1 a feeding 
tubpharger than a No 16 I rench catheter be used 
ar» a smaller one will usually sufl ce ^ small 
tube is suflicient safeguard against too rapid feed 
mg Feedings may be con cmenlly given either 
by a funnel and allowed to enter the stomach by 
gravity or by the use of a rubber bulb synn*^ 

The procedure is accompanied bv no mote 
surgical shock than is anv other tvpe of gastros 
tomy The wound edges should be veil protected 
against gross soiling by stomach content which is 
very apt to be teeming with saprophitic baclena 
if there has been slow seepage of decomposed food 
through an ulcerated stricture of the oesophagus 
The onlv marked difference m technique be 
tween this operation and the Ssabanajew Iranck 
IS the construction of the plastic tube which adds 


only about 15 minutes to the total A fair time 
for the entire procedure from the begmnin of ttg 
local anesthetic is 45 mmutes 

In several cases wehaveusedDepage s melhcd 
cutting the flap with its base at the lesser curva 
turc At first glance this method would seem thj 
most logical for the fistula would then leave the 
stomach at a higher level If furthermore the 
gooseneck were brought out near the xyphoid it 
would ^em that continence would be further 
favored by its upward direction But we have 
found tint continence depends more on the small 
diameter of the fistula and to the sphincter like 
action of the rectus than to the direction of the 
tract Inthc Janeway method the direction of the 
tract lb also slightly upward If Depa e s plastic 
lube IS broil ht out throu h the left rectus both 
the lulic and the comparatively inelastic gastro- 
hcfaltc omentum arc placed under considerable 
Icnsi n an 1 the tract assumes a rather downward 
direction Therefore in usm^, Depage s technique 
wc have mi ie a left rccius incision and brou ht 
the g K) cncck tube out through a stab wound near 
the vvphoi 1 Bv so dom" wc substitute the ti id 
mvlavticitv of the fascia of the midlmc for the 
vivl ling spl inttcr like action of the rectus Leak 
age lus been greater than m janev ay s method 
In cither method the gooseneck shoul 1 be brought 
out through a tab wound rather than throu hthe 
upper an le vf the operativ c w ound and this stah 
V un 1 h ^uld be onlv large enough to fit snu Ij 
al out the goo cncck 

In triionof the tube into the jejunum first su 
gested bv lent in iS/9 ( y p 107) permits im 
mediate feeding an 1 prevents anv distention of 
the stomach until heahn" takes place No other 
type of operation so rcadih admits repeated ret 
rogralc ccbophago copy retrOorade boumna e 
gastros op\ or p\ loro copy By the passin of 
succt sivUv larger bougies through the fistula for 
10 or IS minutes any ordinary sized instrument 
can be inserted If bouginage or radium therapy 
IS intended a retrograde bougie mav be passed at 
the time of operation The bou le is passed 
through the stomach up through the asopha us 

and out the mouth draw in„ a thread with it This 
thread is left to emerge through the mouth and 
the stoma of the gastrostomy alongside the rubber 
tube and w ill serv e as a guide for instrumentation 
or placement of radium at any time after the first 
week or 10 days , . 

Should the necessity for gastrostomy feeding De 
obviiled for any reason no fear need ^ ^ 

tamed for the patenev of the fistula \\ e bav e had 
one case m which all feedings were taken tnroug 
the mouth for 6 months Dysphagia again super 
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^ened ind the pitient C'lme to the hospital in a 
starving and deh\ dratcd condition 1 he skin had 
healed about the stoma leaving a sinus about 
millimeters in diameter With a closed blunt 
forceps this sinus v\as quicklv dilated a feeding 
tubereadilv inserted through the hstuli and feed 
mg immediaielv given 

\\ e hav e evamined the stomachs of man> of our 
cases dead of malignant disease after this open 
tion and have found no evidence of anj contrac 
tion or deformitj The fact that most patients v\ ill 
take i6 ounces at each feeding seems sufhcient 
evadence that there is little decrease m stomach 
capacit) Wehavcrcpealedlv andsucccssfullj per 
formed the operation m the pro ence of marked 
neoplastic involvement of the cardia 

In this operation the disadvantages of theothcr 
t)pes are largely overcome namelv leakage and 
Us sequelx the discomfort of a tube conslantiv 
worn and the danger of closure of the fistula In 
short It combines all the advantages attempted m 
other tjpes a fistulous tract lined b> epithelium 
not subject to gastric digestion or infection a 
continent and permanent fistula and a stomach 
nath a minimum deformitv wiili a minimum de 
crease m capacitv and gastric mucosa available 
for digestion 

Gastrostomj is indicated in persiatent dvs 
phagia from whatever cause in ca cs in which 
complete relief can not be anticipated uithm a 
comparative!) short time This would seem to 
implv that the operation should be done for car 
emoma of the oesophagus as soon as the diagnosis 
can be made which is exactlj wlut we advocate 
Carcinoma of the oisophagus has up to this time 
resisted all methods of treatment except operative 
excision an operation which has an incidence of 
mortalit) among the highest of operative pro 
cedures Gastro&iom) is imperative before aggrcb 
sive radiation for m such case a temporar> in 
crease m dj sphagia is the rule In carcinoma of 
the cesophagus the patient is under a double 
hazard The disease is alwajs fatal Death will 
occur from perforation if alimentation is sufficient 
to support him until that eventualit) occurs how 
ever without gastrostom) death from starvation 
and w ater depriv ation practically alw ay s precedes 
perforation Ihe best palliative treatment of the 
disea e then js one which will prevent death from 
starv ation and defer perforation lODoCr than w ould 
otherwise be possible Gastrostomy docs exactly 
this and offers the patient a few months or even 
‘^veral years of comparative comfort There is 
often a temporary improvement in the dysphagia 
after gastrostomy due to decrease in inflammation 
and swelling about the stricture The removal of 


Swallowing as a cau e of irritation undoubtedly 
delavs extension of the disease into the medias 
tinum trachea or neighboring blood vessels and 
les’^ens the chance of metastasis We do not 
advocate the in‘>ertion of cannulas (Myerson 
and otlicrs) for the reason that the presence of 
a foreif^n bodv in the neoplastic stricture vviO cer 
lamU lu-iiLn extension of the disease and perfora 
tion \\ c arc opposed to repeated dilatation of a 
cancerous htricturc for the same reason We have 
had a case of carcinoma of the cesophagus live 4 
years after opcntion m comparative comfort A 
gain of 40 to 30 pounds m weight is not uncommon 
and nianv patients return for a period to their 
regular occupations \ recent case returned to his 
trade as harness maker about three months after 
operation For the last 7 months he has lost no 
time from his occupation except to return to the 
clinic at regular intervals for observation It 
should be noted tint this patient has gamed about 
3 pounds and takes a measured and calculated 
diet of alwut ^ 5(X) calories 
In benign stricture of the oesophagus gastros 
tomv 1 indicated only when progress of dilatation 
of the intiure is difficult and improvement of the 
dv sphagia i» at a standstill for a definite period 
Ihc iH)stoperative mortality of gastrostomy 
should be no higher than that of anv operation of 
equal gravitv ccrtainlv less than m gastro cn 
tcrosiomv for m the latter deeper exploration 
and more extended handling of the xiscera is 
required The mortality of gastrostomy depends 
not so much on the technique employed or on the 
unusual skill of the operator as on the condition of 
(he patient The drop m raortahtv from per 
cent in 1870 asreported by Petit toabout o per 
cent todav is undoubtedlv due largely to earlier 
operation and consequently to a more favorable 
condition of the patient If every case of dys 
phagia could be promptly investigated and the in 
dications for gastrostomy appreciated by the phy 
sician the mortality of this operation would be 
negligible Comparative statistics indicate the 
degree of inanition of the patient rather than the 
relative value of any method or the skill of any 
operator Although our statistics compare favor 
ablv with other ob^servors we do not advance this 
as an argument for the method we employ but 
will rest Its ments on the comparative comfort of 
the patient on the length of life and on the near 
approach of the Janeway method to the ideal 
gastrostomv winch we have outlined 
\\ e repeat again that gastrostomy should always 
be done as soon as the diagnosis of carcinoma of 
the ce ophagus is made and before there is marked 
loss of weight The ray usually suffices to make 
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the diagnosis although it can b defmitelv prc\ed 
b> cesophagoscop\ It should also be done quite 
earl\ in a benign stricture resistant to treatment 
We have had two cases of persistent cardiospasm 
in which the operation undoubte il> saved life 
until the condition could be otherwi e rebevtd 

sc 

I \ con ideration of the mest common mclh 
odsof gastrostomy reveals that the> are subject 
to one or more of the following disadvantages 
leakage and its sequelai the neccssitj of a con 
stantlj worn tube 3r difficulty and danger in its 
re insertion cl isure of the fistulous tract should 
the tube he left out and relative dilTicultj of 
instrumentation through the fistula 

•\ method is presented which is a modified 
and improved technique first reported Jiv Janeivay 
m 1914 

^ Ihe Janewav method overcomes the dis 
advantages of gastrostomy more satisfactorily 
than any other method vet devised 
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EDUCATION PA\S 
AS one travels about the countrv one is 
/-\ impressed b\ the splendid public school 
buddings seen in all sections Often in 
poorlv developed terntorj with few evidences 
of prospentj there is to be found situated on 
the highest point of land in the vicinity a fine 
public school building a source of pnde to 
the inhabitants and regarded b> them as a 
hostage for the future Appareatl> there is 
an unconscious feeling that if we are to have 
the government we like and prosperity for 
all it must be through education Ever> 
thoughtful man must wonder at times wheth 
er this education which has become almost a 
religion wall adequatel> measure up to the 
hopes of the common people of the countr> 
The older generation is always uncertain 
about the > ounger generation In the earlier 
time joung people were kept innocent wath 
the expectation that innocence would be a 
protection to their morals and ethics The 
>oung people are more sophisticated today 
and perhaps because thej know more of evil 
they will be better protected from it than 
they would had the innocence of past gener 
ations been maintained In the dajs of m> 


jouth the ladv swept the filthv streets with 
her skirts The short skirts of today are at 
least more sanitarj 

The common man the average citizen in 
tellectuallv forms per cent of the popula 
tion \bout per cent of the population are 
above the iveragc in intelligence In this 15 
per cent unfortunatel) there are with the 
sound thinkers the froth the pink 
socialists and the near philanthropists 
atizcns who make gestures but who fail to 
follow them up b> good deeds and who are 
as a group unorganizable The 35 per cent 
below the average in intelligence are m the 
bo> scout stage mentally and unfortunately 
are too readilj organizable The demagogue 
more effectively appeals to their prejudices 
than the statesman does to their mentality 
The soaal and economic burden of the com 
mon man is a heav> one he is trul} the back 
bone of the countr> 

It is eas> to philosophize the philosopher 
IS said to be one who bears with equanimity 
the suffenngs of others These remarks are 
made as a prelude to the corollary that edu 
cation does pay 

Members of the Legislature of the State of 
Mmnesota I saj with all the pnde natural 
to a native of the state are abov e the average 
in intelbgence The matenal resources of 
Alinnesota are largelj agncultural mining 
and industnal and the legislators of the state 
are representative of these fields In the 
session of the Legislature before the last to 
our surpnse the term for bnnging malprac 
tice suits was shortened from six years to two 
jears andtnanv improvements in the Medical 
Practice Act of the state were passed without 
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difricult\ Dunng the hst session of the 
Legishture under the leadership of in acti\e 
legislatue committee headed b) a former 
president of the Minnesota State Medical 
Association Dr Herman M Johnson a 
basic science medical bill which pro\ides that 
those who practice medicine in the future 
must hace sound fundamental education in 
phasiologj anatomy and the basic sacnces 
was passed by a \otc of 6i to 2 m the Senate 
and III to 7 in the House \n anti\i\isection 
bill wa defeated in committee without effort 
there is reason to belicec that had it come to 
\ote not to exceed li\e xotes would ha\e 
been cast in its faxor The bill for mihtarv 
training in the Unieer it\ of Minnesota 
which had been stouth a sailed b\ the 
pacifists was reaflirmed b\ legt latixe enact 
ment bx a 4 to 1 x ote and lastly the boot leg 
theology of the anti cxolutioni t was turned 
down ilmost unammou lx bx an e\a«ii>erated 
legislature Exen ten years ago I belieye our 
legislators would not In e dealt so inielli 
gently with the arguments presented during 
the last session W J M \yo 

TUBO-OVAI I \N DISE \SE 

T he fact that much of tin surgical litcra 
ture of the past ftw \ t ir ha> dealt with 
lesions in the upper abdomen Ins at 
this time otfered an opportunity for a short 
discourse on tubo oxanan infc tion 

Oxer 90 per cent of ill tubo ox man infec 
tions are due to the gonococcus hoxxtxer 
some few cases result from either puerperal 
infection or tlie improper use of the curette 
Gonorrhaal infection of the tubes is u ually 
bilateral condition Hie tubes become closed 
earlx while in tuberculosis they remain open 
They wall be only slightly congested and <rde 
matous throughout the entire coats in the 
early stage and later the infection reaches the 
fimbna; when it causes the tubes to close and 


form a pocket of pus Occasionally the pusinll 
escipe into the abdominal cavity and cause 
a general peritonitis I requentU after the 
tubes become closed and a pus pocket has 
formed the fimbrix become attached to the 
oxaty and a dcstructixe infection is caused 
As a result of the peritoneal inflammation the 
infected tubes and oxarics and the heavy 
uterus drop low down under the broad li a 
ments and form a conglomerate mass called a 
tubooxarnn abscess This mass is usually 
fixed to the uterus and pclvicfloorand covered 
oxer by omentum and intestines 

The diagnosis is made from the history of 
urinary frequency with burning and stin^an 
the characteristic yellow discharge the oc 
ciMoml linding of gonococci m a xa'nnal 
mcir and from the finding of a fixed uterus 
ormassin tlicpchis either alone or as oaated 
with a tibroid uterus In some of the Ion 
landing ca cs a dngno is of typhoid feyer 
tubcrcujo IS or malaria might be made hould 
(ht phy loan not happen to make a ya<anal 
cx iminaiion 

In acute s ilpingitis some few cases wall clear 
up by rest m bed douches and expectant 
treatment but the majority will haye eyi 
donees later of a chronic pchic infection In 
view of the fact tint some few case* entirely 
recoytr one must treat conseryatnely at the 
initial illness but if tlicrc has been a history 
of prexjous attacks or a fixed uterus or a 
mass felt we haxe no hesitancy in operatin 
dunng an acute exacerbation This is done 
for two reasons first the mortality rate is no 
higher m our experience than that followan 
operation dunng an mterxal as these patients 
though extremely sick stand operation well 
second the average person 1* not able finan 
aally to remain in a hospital \ ery long 

Tliere are a few points which we would like 
to mention regarding the treatment of these 


cases 
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I In operation for tubo o^ anan disease 
due to gonorrhceal infection a definite line of 
cIea^ age maj be follow ed in the separation of 
the structures \\hile in cases due to puerperal 
infection no cleaaage is e\adent because the 
infection is s\stemic with no tendenc^ for 
localization 

To obtain the best results it is absolutel> 
necessarj to do a complete remo\al of all 
infected organs for if not future trouble will 
necessitate secondarj operations hen the 
o\anes are infected and destrojed consena 
ti\e surgen leads to later operations The 
S}mptoms of nenousness that follow are not 
se^ere but in fact slight as compared with 
those following the rerao\ al of the o\ anes for 
other conditions It is of particular interest to 
know that the negro does not suffer from an> 
nervous discomforts after bilateral oophorec 
tomj 

3 The uterus rarel> needs to be removed 
unless it contains fibroids or one or more ab 
scesses because it will usually return to its 
normal size after the remov al of the infection 
Utenne bleeding which occasional!} is seen 
m cases of pelvic infection will stop after the 
removal of the diseased tube the ovar} or 
both 


4 Though thev are e'^tremelv sick and are 
being subjected to operation during an acute 
attack these patients stand operation w ell and 
even better than the} could for almost an} 
other abdominal condition 

3 It IS absolutelv necessan to make a 
thorough examination of the structures in the 
lower abdomen to separate adhesions and to 
examme the intestines (especiall} the lower 
ileum) as this will lessen postoperative ob 
stniction 

6 In an occa'^ional chronic case drainage 
will not be ntces'^arv but as a rule drainage 
with gauze bv which means the intestines 
can be packed off from the true pelvi« wall 
afford the best ultimate results and a mimraum 
ofpostoperative comphcations 

In the ‘^outh where a great deal of surger} 
js done among the negro race more operations 
are performed for tubo ovarian disease of the 
child bearing negro woman than for all other 
conditions combined In this race of people 
a case of pnmarv appendiatis is not common 
for in most cases gonorrhccal infection is the 
pnmar} cause for surgerv and the appendix 
secondar} Man} of these people are also 
infected with s}phihs but this is no barrier to 
surger} in the pelvis Hugh S Black 



MASTER SURGEONS OF AMERICA 


\MLLIAM HOLME \L\N BUREN 

F E^^ men m this, counto ha\e knowm so much about the surger> of their 
time as. did Samuel D Gross of PhiKdclphia -ind abov e all few" uore in a 
position such as he t\ns to estimate the distinction reached bj their con 
temporaricsm \mencan surgical li/c In the diar) published in connection m(h 
his T.utobiographj Gro s has this cntr> under the date of March 5 1883 This 
ought to be a sad daj for me One of our most di tmguished men has dropped 
out of our ranks \ an Buren died this morning at hi house after a protracted 
illness The opinion thus frccl> eiprcssed by Gross nas shared by all tho e in 
this countrj m ho ere in a position to know the %\ ork anti the character of \ an 
Buren 

In writing the Utslory 0/ Medicine i« Nca I ori. (New \ork 1919) I fame to 
realise that Dr \ an Buren had to begnen a place 0/ honor among the greatest of 
the men vtho in our Empire State ha\c dc\oted thcmsehcs to the creation of a 
surgical spccialtN His textbook was known not alone in this countrj but through 
out the English speaking world and his mme was known everjwhere m the 
medical world of hi da) 

\ an Buren s education was interesting He was expelled from \ ale for what 
surel) must ha\c been a school bo> prank for he then spent 2 )ears studying 
medicine m the Unnersitj of Pcnnsylvama and was read) for graduation but 
had not reached the age of twentj one at which graduation was permitted He 
therefore went to Pans to fill in the time There he was a member of the house 
staff of La Charitc under \elpcau who was considered the greatest surgeon of his 
time Van Buren had to work hard but menlcd and receded the approbation of 
his chief In the chnic he met Valentine ^fott the well known Ne\v\ork surgeon 
who was in Pans picking up what was latest m surger) \ an Buren returned to 
N ew 1 ork to become the assistant and then the son in law of Mott 

He receix ed his degree of doctor of medianc at the Um\ crsit) of Penns) Iv ama 
his thesis being the starch and dextnn bandage which he had seen usedsosucces 
full) m Paris This initiated the treatment of fracture b) immoxable apparatus 
The value of Van Buren s essay was recogmzcd b) the facult) who secured its 
publication and afforded its author the opportunit) for a public demonstration 
This attracted wade attention and toward the end of his hfe Van Buren used to 
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sa\ that the audience uhich assembled to see him applj his bandages was the 
largest professional gathering before which he e\cr appeared Vfter this he was a 
marked man in the profession 

Van Buren took the competituc examination for entrance into the armj 
medical seiaace and pas<;cd first ahead of men who afterward became surgeon 
generals of the United States He ser\cd for some >> vears in the army and then 
contracted a severe malaria which undermined his constitution and probablj 
shortened his life He returned to \ew Aork married Dr Mott s daughter and 
soon as professor of anatom} in the medical school of the Umversitv of New 
\ork became verv prominent m the medical teaching and professional life of 
New lork Cit} Dunng the Cival War President Lincoln offered to make Van 
Buren surgeon general and when for excellent reasons he refu cd the President 
insisted on havang him name the candidate he deemed most suitable for the 
position No wonder that alma mater \ ale made up for step motherliness earlier 
b} conferring an honorar} degree on him 

At the end of the Cml War Van Buren was selected as professor of the 
principles of surger} in Bcllcvaie Hospital Medical College at that time one of the 
leading medical schools in the countr> He occupied this position for some 16 
>ears until his death m the carl} eighties but he became known particular!} for 
his clinics in the surger} of the genito unnar> organs His father m law Valen 
tine Mott had become famous as a Iithotomist Gemto urinar} operations 
occupied the place then that abdominal operations usurped afterward In those 
da}s it was men rather than women who had to undergo the majont} of serious 
surgical operations 

After man} }ears of special <!tud} of the subject Van Buren in conjunction 
with Edward L Keves wTOte an exhaustive treatise on Tfie Diseases of the 
Gemto Urinary Organs This was issued in edition after edition for years and was 
considered the best authority on the subject in this country It gave Van Buren a 
reputation abroad and since he had made some of his studies m Pans it was re 
ceived wath favorb} the Trench who were at that time the leaders in the speaalt} 
Until his researches in the matter the gcnito unnaiy diseases had been made 
entirel} too little of Our present recognition of their significance dates from this 
pubhcation 

Besides the textbook in which he collaborated with K.e}es Van Buren pub 
lished a volume of some two hundred pages on surgical cases He called it 
Contributions to Practical Surger\ and the volume would remind one in many 
w a} s of the clinical lectures so popular m our day The book illustrates \ er} w ell 
what an excellent teacher \ an Buren must have been and makes it very easy to 
understand why his students thought so much of him He did not limit his work 
entirely to genito unnary surgery for he published a small volume of Lectures on 
Diseases of the Rectum which had been debvered at Bellevnie Hospital Medical 
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College in i8/0 “incl published b> \ppletoij that j ear The annotated copy that I 
ha\c had before me while writing this sketch shows that he was prepann to 
issue another edition of it not long before his death It is a %aluable practical 
manual of the treatment of diseases of the lower bowel 

In the memorial address read before the New \ ork \cadem> of Medicine 
\pril 5 ibbt of which bod> \an Buren had been \ace president Edward L 
Ke\es who as I hast Slid had been assoaated with \ an Buren for man> >ears 
did not he Hate to si) that his death at the comparati\el> earlj age of 63 >ears 
terminated a c ircer of no onhnary bnlliancj and left a place in the ranks of the 
medic il profes ion w hich will probabl> long remain unfilled To \ an Buren and 
his father in law \ alentinc Mott New \ork owes more than to anj others its 
pre tigc in the teaching of medicine wluth dcaclopcd just before and after the 
middle of the mnetienth centur\ \s ke>cs said Dr \ an Buren left behind 
him a reputation surpassed bj no one for lugh rtlinement as a gentleman classical 
polish isascholir unequalled grace as inoptritor clearness force elegance as a 
teacher profound judgment as a ph\&ician lie has left his mark upon the pro 
fession he adorned ind his clcaatcd it tone and its djj,nit\ b\ his uncompro 
mi ing exaction of n pcct for the science md art in wluch he dealt — a respect 
which he insi ted upon from iH who apjiroichcd him in the consulting room or 
cl ewhere Juii s J \lsii 
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OLD M<\STERPIECES IN SURGERY 

B\ UTRLDBrOWN MD r\t S 0 \i\il\ 


THE SURGERY OF GVBRICL FYLTOPPIUS 


P ADUY calls to mind the period \\hen the sur 
ger> of the sixteenth centurx x\as making its 
brave attempt to escape from the toils of 
the Galenic ideas and to gam the heights of ounder 
knowledge based on the amtomv of the human in 
stead of the animal bodj Padua h\s claim to being 
the oldest citj m northern Italv and its inhabitant** 
claim descent from the fabulous Trojan Antenor 
However chimerical these claims mav be the citv 
through Its umversitv crooned the cradle song not 
onlj of infant medical science but also of art and 
poetry and other sciences for m its roster vve find 
the names of Giotto and Donatello the arti ts 
Bembo and Tasso the poets and Galileo the great 
astronomer The names m the roster of brilliant 
medical men are legion for the fame of the Paduan 
school drew them nearlv all to its walls When 
Frederick 11 overthrew the Lombard rule and estab 
hshed his vicar to rule over I adua in 1236 be im 
mediatelj set about founding the univerMtv com 
pletmg the task in 1 38 Prom this date on though 
there was constant warfare and restlessness the 
Universitj survived and when the citv finalK 
passed under Venetian rule m 1405 the opportunitv 
came for advancement in the arts and sciences The 
arts wme first and it was not until the earlj sit 
teenth century that medical science came into Us 
own 

Though Padua and its umversit> call to mind the 
names of its alpha and omega Vesahus and Harvev 
there are many others and among them not the 
east was Gabriel Falloppius who was born in Mo 
deaa m 1523 mne vears later than his famous con 
\esalms under whom he probabI> stud 
completed his preliminary education 
^ith Antomo Musa Brassavola in Ferrara He 
ecame m turn professor of anatomy at Ferrara and 
isa andfinallj, m 1551 at the age of twentv eight 
s appointed professor of anatomy surgerj and 
the Umversitj of Padua holding the 
P ition until his death in 156 at the age of only 
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know Falloppius best as an anat 
ver<!U ^ 1*0 professor of surgery at the Urn 

reputation as a practicing surgeon 
Kah, confines of his native land to 

Dotn France and Greece With his fuU life and 
y duties it IS not surprising that only one of 


hib works the Oh ir Jtion s Analomtccs was pub 
lishe I during his lifetime m 1561 at \enice and 
again in other citic m 156 There are however 
mini works which pass under hi» name which were 
is ued I o ihumouslj but in onlj one is the v ord 
surger u t 1 in the title Apparenth wounds onij 
were con idere 1 true surgical conditions for in this 
work vhich treats of that subject alone the title 
read I he vtr\ lucid interpretation of the famous 
I hil( opher and Fhvsician Gabriel Falloppius of 
M dtna tmternnig that part of medicine which is 
callt I surgerv including also wounds of the head 
from tlie b k of Hippocrates now for the first time 
corn etc 1 and augmented with various discussions 
omc me lie il >me urgical and particularlv the con 
sidentioiiotth c vffection which arise from wounds 
and their cure Second Edition with Privilege 
Acniie \t the !nu e of the brothers Paulus and 
Antomus Meietu Bjokseller of Padua 1571 
I a'l ppiu mu t have been a remarkable teacher 
for above all thing else the book demonstrates his 
abihu to place hi materia! before his hearers 
in a clear an! logical equence Beginning with 
the thiai. Uut mu t be known m order to treat 
vvoun I pripcrlv he tate the definition concurred 
lu b\ all authois that a wound is a solution m con 
tinuitv 1 rom th it point he proceeds to a classifica 
tion of w und their svmptoms prognosis and the 
various sii.ns of healin^ He is dealing one should 
bear m mini with v comparativelv new t>pe of 
wouni in the gun hot wound Consequently his 
discussi n of the removal or failing removal the 
inclusion of foreign bodies 1 interesting He adv ises 
removal but states that foreign bodies may in some 
cases remain without particular harm In discussing 
wounds of deeper organs he differs from the ancient 
authors in holding that wounds of these are not 
nece saril> fatal and m support of this contention 
ates not onl> his own experience but also that of 
Guv de Chauhac His description of healing by 
primary and secondarj intention is lucidly and sim 
ply expressed and we gather that his students had 
a clear idea of Falloppius opinions at least at the 
end of their course of lectures 

When we remember that this man hailed by some 
historians as a greater anatomist than \ esalius at 
an age of less than 40 >ears had a grasp of the 
bterature of hi predecessors such as he demonstrates 
m this volume we marvel at his efficiency and 
abilitv 
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THE SURGEON’S LIBRARY 


OLD MASTERPIECES IN SURGERN 


UrRFDBPOWN 

THE SURGEr\ or G\RRiri rUTOPPIUS 


P ADUA ctHs to mind the period i\hen the sur 
gerj of the sixteenth centur\ uas miking its 
brave attempt to escape from the toiL of 
the Galenic ideas and to gain the heights of sounder 
knowledge based on the anatomv of the human in 
stead of the animal bodv Padua lavs claim to being 
the oldest cit> in northern Italv and its inhabitants 
claim descent from the fabulous 'Irojan Antenor 
However chimerical these claims mav be the citv 
through its universitj crooned the cndic song not 
onl> of infant medical cicnce but also of art and 
poetr) and other sciences for in its roster we And 
the names of Giotto and Donatello the artists 
Bembo and Tas«o the poets and Galileo the great 
astronomer The names m the roster of brilliant 
medical men arc legion for the fame of the Paduan 
school drew them nearlv all to its walls ^^hen 
Frederick 11 ov erthrew the Lombard rule and cstab 
lished his vicar to rule over I adua in 1236 he im 
mediatelj set about founding the univcr»ita com 
pleting the task in 1 38 Prom this date on though 
there was constant warfare and restlcssnos the 
University survived and when the city Anallv 
passed under Venetian rule in 1403 the opportunitv 
came for advancement in the arts and sciences The 
arts came first and it was not until the earl> six 
teenth century that medical science came into its 
own 

Though Padua and its university call to mind the 
names of its alpha and omega \ esalius and Harvey 
there are man> others and among them not the 
least was Gabriel Falloppius who was born in Mo 
dena m 1523 nine years later than hts famous con 
temporary Vesalius under whom he probably stud 
led after he had completed his preliminarj education 
with Antonio Musa Brassavola in Ferrara He 
became m turn professor of anatomy at Ferrata and 
Pisa and finally m 1551 at the age of twenty eight 
was appointed professor of anatomv surgery and 
botany at the University of Padua holding the 
position until his death in 1562 at the age of onl> 
39 >ears 

Though we know Falloppius best as an anat 
omist he was also professor of surgery at the Uni 
versity and his reputation as a practicing surgeon 
spread beyond the confines of his native land to 
both France and Greece With his full life and 
oianj duties it 1 not surprising that onlj one of 
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his w irks the Ohsenaitoues Anatomica was pub 
li he 1 during his lifetime m 1561 at \enice and 
again in other cities in 1562 Ihere are however 
manv works which pa s under his name which were 
issue I posthumousli but in onlj one is the word 
surgerv u ed m the title Apparently wounds only 
were consiJercd true surgical conditions for in this 
werk V hah treats of that subject alone the title 
re id The verv lucid interpretation of the famous 
I hilo opher and I hysician Gabriel Falloppius of 
M ) Itm concerning that part of medicine which is 
callc i surgerv including also wounds of the bead 
from the book of Hippocrates now for the first time 
corrected and augmented with various discussions 
iome medic il some surgical and particularly the con 
sH ration of those affections which ansc from wounds 
and their cure Second Edition with Irivilege 
\emec \t the hou e of the brothers Paulus and 
Antonius Meietus Booksellers of Padua 1571 
I alloppius must have been a remarkable teacher 
for aliovc all things el«e the book demonstrates his 
abilitv to place his material before his hearers 
in a clear and logical sequence Beginning with 
the thing that must be known m order to treat 
wounds properly he states the definition concurred 
m bj all authors tint a wound is a solution in con 
tinuitv From that point he proceeds to a classifica 
tion of wounds their symptoms prognosis and the 
various signs of healing He is dealing one should 
bear m mind with a comparative!) new type of 
wound in the gunshot wound Consequent!) his 
discussion of the removal or failing removal the 
inclusion of foreign bodies is interesting He advises 
removal but states that foreign bodies may m some 
cases remain without particular harm In discussing 
wounds of deeper organs he differs from the ancient 
authors m holding that wounds of these are not 
necessarily fatal and in support of this contention 
cites not only his own experience but also that of 
Guy dc Chauliac Hi description of healing by 
primary and secondary intention is lucidly and sim 
pl> expressed and we gather that his students had 
a clear idea of Falloppius opinions at least at the 
end of their course of lectures 

\\ hen we remember that this man hailed by some 
historians as a greater anatomist than Vesalius at 
an age of less than 40 )ears had a grasp of the 
literature of his predecessors such as he demonstrates 
in this volume wc marvel at his efficiency and 
abiht) 
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SLRGEP\ G\NECOLOG\ AND OBSTETIICS 


REVIEWS or NEW BOOKS 


product of thepen of B clere deanofFrench 
roentgenologists ill be fou d to be north 
^ hie The \olume on radiolog> just pub 
fished cover the p esent knoi ledg in the \ ray 
field of ntcrpretation of medical and surgical con 
ditions The illustrations in an\ \ ork on the sub 
jectof \ a\ dngnosisareofe\engreatcrimportancc 
than the% a e in almost anv other branch of medical 
endeavor in producing thi book the authors an I 
bookmake s have ren Icrcd a distinct erviccbvthe 
excellc t qua! t\ of the illustrati e material Fc 
works on this ubject equal it in this respect 
OccasionaU a cut i found upside down ha ing 
escaped the ed tor s eve No practical apphcation 
of \ ra\ has been om tted and the subject m ttcr 
CO ers the m st ecent Icvelopmenls such as (he 
opaque filing of the resp ratorv tract the gall 
bladder isuali at on anJ other sim lar pr ced res 
Its four hu idrcd odd p ges arc filled th mate i I 
that a vone conve nt \ ith the French languai, 
w 11 fnd nformat ve a ell a auth ntati con the 
subject of iiagnost c rocntgenologv The authors 
announce the preparat on of a cc nd volume wh ch 
will treat the subject of radi t on thcrapv thu 
oCe ing a complete work on the subject 

I W RD S II IT 


p\ELOSCOr\ consi t in th alioc pc c 
r aminatio of the ki I \ pelvis hich ha 
been n ade asible b the inject on f opaque s lu 
tion La P)iloic p deals enli civ with a det IcJ 
de c iption of tcch ique indicat on ont i lica 
tions and d agno t e ad tages of pvciocpv 
(fiuoro cop c c am nati of the renal pel i and 
ureter) The method is not intcndeJ to rcpl cc 
pvelographj but vhen used routmelj in c junc 
tion V Ith It the authors believe pv 1 copv >iel Is 
diagno tic and prog ostic d Ca wh ch ca le a cer 
tamed n no other v av The metbol advocated 
are painle s n that the ren 1 pel is filed th 
th rt> pc cent sodium lod de lution the plate 
made and the sub eque t cont acli n of (he pel s 
and ureter are flu osopicaUv b er cl until the 
pelvis and ureter are c mpletelv cnpticl Fi o 
hund ed and four ra I ogram are pr sented to il 
lustrate the diagno tic p i ts hich a e stres ed in 
the te t 

\\hile the s bject matter is in French all of the 
plates are eapl i ed th captions n Fngl h 
Jtaf an Spam h nd German as hcJJ Normal cvac 
uation pelvic ctent nin varous form of hvdro 
neph s s u eter landpelviccalculi mo ab]ekidne> 


neoplasms of the ki lne> and renal and ureteral 
anomalie arc di cussed in the order named 

\iscevtJ OCovos 

'T'lIE ground v ork of this monograph on the 
Thom s splint is the i ork of the late Hugh 
Owen Thomas andmorc particularly the principles of 
his knee joint splint Ihe British mortality from 
shock m cases of compound fracture of the femur 
as rciuce 1 fr m 8o per cent in ioi6to 15 6 per cent 
in lor? ch ll> as th result of the immob lization 
secure 1 bv the ei Iv appl cation and the use of the 
Thomas splint 

The uthor has consi lercd every detail of the ap- 
ft tus hich is described from the standpo nt of 
elTciencv and comfort The accuraev of the adjust 
me t of lef rmitv an I the action of mechi ical 
de ICC d igne 1 to lessen the burden of suffenn 
ere impo tant / ctors in obtaining good results 
an I 111 n int ining tl c morale of the soldier In 
the prelim narj consi icration the author gives a 
concise acccu t of these important factors la the 
con I rat noffractues He describes the po t on 
of el ct n for ankvlosis of the various important 
joint 1 St 1 1 treatment is given in detail Tbs 
n etho I us ] to ecurc al ement traction and im 
mob liuti n a c those so successfully used bj the 
autlio luri g the late V ar The application of the 
rh ma k ec plntst fractures of the lo ere trem 

it> I g\ n n great detail andisillu trated by excel 
lent ph tograpls hr eturesoftheboneseftheupper 
tlrcmiti s are considered and the various tvp« 
are Hut ted Therei a chapter on the oundsof 
the s ft tl su s The author cmphasixes the impot 
tan of c reful studv of good rcc tge ray film 
In the appe hx the peeifi ations of the Thomas 
knee flint are gi en m g eat letail as are ie 
author s sphnt b ve for the arm and leg 'Metfiodj 
f r apply ng S nclai 3 glue or gelatin are given and 
the e I an elab te table of material required in 
the treatment f \arious fractures The subject is 
ery cll h died and the illustrat onsare 0 ice 
wh Ic c cellcnt It a book to be recommended to 
c erv o e doing industrial 0 traum ti surgery 
rnrapLz as 


FNEDICATED to Dr \dolf Mever this neiv 
E/ T xtbook f P icltjl y^ bv two B iti h writers 
aims to emphasize the biolotwcal viewpoi t of tne 
\tn Ticaa school of p ychialrv This in ones wcac 
might b called the longitudinal method of 
certain cases hose mental ill are reg ded as t e 
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AMERICAN COLLEGE OF SURGEONS 


1928 CLINICAL CONGRESS IN BOSTON 


T he cij^htccnth innual Clinical Congress of 
the \mencin College of Surgeons will I e 
huld m Bost Jti the second week in Octol cr 
beginning ■\rondi\ October 8 continuing until 
Fnda\ October i Headquarters \ ill 1 e csfib 
lished at the Staticr and Coplcv I laza hotels \t 
the former hotel the large ballroom and adjacent 
fojer th G orman and other lar^e rooms on the 
mezzanine floor will be used for registration and 
ticket bureaus I ulletin rooms caecotixc ofTiccs 
exhibits etc The ballroom at the Copies I laza 
will be used for tin. eacnmg scientific meetings 
with the exception of the Presidential Mating 
on Mondu c\cnm" an] the convocation on 
Fndaj \cnin which will be h Id in Svmphoiiv 
Hal! 

The clinical pro ram being arranged b\ the 
committee will include clinics and demonstra 
tions at the following institutions Harvard 
Umversitv Boston Lnivcrsitv and Tufts College 
medical schools and the following hospitals 
Beth Israel Boston Citv Bost n Disptnsarv 
Boston LMngIn Pettr Bent Bn^bam J obert 
Brigham CambruleC Carnev Children s Dca 
coness Faulkner Iree Hospitil for Women 
Huntington Memorial Lon Island Massa 
chusetts F\e and Lar Infirmarx Massachusetts 
General Ma sachusetts Homeopathic New Eng 


land Baptist New England Hospital for Women 
and Children and St Elizabeth s 

V committee on arrangements has been organ 
ized which includes the following 
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The hole) situation in Bo ton has been greatly 
im( roved since the last session of the Clinical 
Lon rcss m October ig bjthebuildin of new 
hotel and the enlargement of some of the older 
houses There are now ample first class hotel 
accommodations in Boston for all w ho wall attend 
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AMERICAN COLLEGE OF SURGEONS 


1928 CLINICAL CONGRESS IN BOSTON 


T he eighteenth 'innual Clinical Congress of 
the \merican College of Surgeons will be 
held in Boston the second i\cek m Oclol cr 
beginning Mondav October 8 continuing until 
Fridav October i Headquarters wall be cslab 
lished at the Statler and Copte> I lara hotels At 
the former hotel the large ballroom and adjacent 
fo\cr the Georgian and other large rooms on the 
mezzanine floor will be used for registration and 
ticket bureaus bulletin rooms ctccuIuc offices 
exhibits etc The ballroom at the Copicv Plaza 
wall be used for the eacning scienunc meetings 
with the exception of the i residential Meeting 
on Mondta eacnmg and the conxocation on 
Fridaj evening whioi will be held m b>mphon> 
Hail 

The clinical program being arranged b> the 
committee will include dimes ind demonstra 
tions at the following institutions Harvard 
TJniversitv Boston Lnucrsitv and Tufts College 
medical schools and the following hospitals 
Beth Israel Boston Cit\ Boston Dispensarv 
Boston Lain" In Peter Dent Jtri ham I obert 
Brigham Cambridge Carnev Children s Dca 
coness Faulkner Free Hospital for Women 
Hunlinoton Memorial Long Island Massa 
chusetts F\e an i Lar Infirmarv Massachusetts 
General Massaciuisctts Homeopathic New Lng 


land Baptist New England Hospital for Uomea 
and Children and St Elizabeth s 

\ committee on arrangements has been organ 
izcd which includes the following 
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The hotel iluation m Boston has been greatlj 
improved since tlie last session of the Clinical 
Congress in October lo 2 bv thebuildin of new 
hottls an<l the enlargement of some of the older 
houses There are now ample first class hotel 
accommodations in Boston for all w lio wall attend 
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SURGERY, GYNECOLOGY AND 
OBSTETRICS 

AN INTERNATIONAL MAGAZINE PUBLISHED MONTHLY 
\0LUiiE \LM APRIL 19^8 Nlmber 4 


SARCOMATOUS TLAIORS OF THE TESTICLE' 

HAROLD DEW IRCS r\CS MtLBoLTsvi: \i tp\lu 
S e toO tP ( t M Ibo H pt 1 


I N a recent monograph (13) I emphasized 
the confusion that had existed for man> 
>ears ^ith regard to the nature of round 
cell tumors of the testicle For long it wOiS 
stated m man> textbooks that sarcoma uas 
the commonest tumor of this organ and that it 
was a peculiar exception to sarcomatous tu 
mors in general in that it produced raetastascs 
m the lymphatic glands As pathological ob 
servations accumulated and these tumors were 
studied m greater detail it was found that 
many testicular tumors were in reality terato 
matou« in nature The pioneer w ork of Wilms 
(49) Pick (39) Che\assu (7) and Nicholson 
(36) among others showed that about :,o per 
cent of these tumors contained den\ati\es of 
one or all of the three primary germinal la\ ers 
although den\ ati\ es of any one of these lay ers 
could grow m excels and produce what at first 
glance seemed to be a homogeneous tumor 
Another important fact w as recognized 1 e 
that any of the den^atl^es could undergo 
malignant change with the production of a 
carcinoma or a sarcoma the development of a 
carcinoma from the hy'poblastic elements be 
mg most frequently seen Various writers in 
eluding V aldey er (47) Breus (4) Malassez 
{30) Carnot and Alane (3) had descnbed 
peculiar testicular tumors which charactens 
tically showed invasion of the veins with the 
formation of an intravascular growth some 
times extending through the vena cava to 
the heart The French authors called these 

F mlh Wilt 


sarcomc angioph tique Wlis ow fjjo) and 
Schlagenhiuler (4^) first pointed out the now 
well recognized fact that the e are in reality 
carcinoma the majontv being chorionic in 
tv pe 

The other common tumors of the testicle 
are soft homogeneous growths resembling sar 
comata both microscopically and macroscop 
icallv and on account of the vanabilitv in the 
size and arrangement of the cells they were 
often regarded as such Ehrendorfer (17) and 
Krompecher ( 0) regarded many of them as 
alveolar sarcomata other observers classed 
them as endotheliomata but Kocher and 
Langhans ( 6) first suggested that the major 
itv were carcinomata and that their method of 
produang metastasis in ly mph glands w as not 
surprising Later Chevassu (8) Nicholson 
(37) Ewing (lb) Dew (14) and Bell ( ) 
among others emphasized the essential dis 
tinction between these growths and the sar 
comata It is conceded bv the majority of 
observ ers that they are denv ed from the cells 
of the seminal epithelium and Chevas u has 
coined the appropriate name seminome for 
them V hile recogmzmg their undoubted 
caranomatous nature Ewing (18) classified 
them as embrvonal carcinomata and re 
garded them as a one sided dev elopment of a 
teratoma 

The writer (14) has reviewed this prob em 
el ewhere and has brought forw ard conclusiv e 
evidence m favor of the view that they arc 
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both histogeneticall} and clintcall> a group 
distinct from the tcratogcnous grow ths 1 hc> 
are as a rule composed of comparati\cl> 
large cells uith h^perchromatIc nuclei nnd 
little C)toplasm and their stroma is often in 
filtrated with small l>mphoc\te There is no 
doubt that taking histological appearances 
into consideration there ma> be great tlifli 
cult> in distinguishing man) of them from the 
sarcomata Bell ( 2 ) who upholds the mcw 
that the> are deri\cd from the seminal epi 
thelium has recentl) emphasized this diagnos 
tic dilhcult) and in spite of their epithelial 
origin has adopted the term carcino sar 
coma for those which histolOoicallv show a 
sarcomatous appearance He states that 
this feature is probabl) related to the meso 



thehal origin of the seminal cells and to re\er 
sionarv tendencies It would seem that e\en 
histolOcicalK the carcinomatous character! 
tics predominate and that as their patho 
IOj,ical and cUmcal bchawor is carcinoma 
tous their histological \ anations should not 
be overemphasized The term carcino ar 
coma IS an unneccssar> and a somewhat con 
fusing addition to an othcrwi e overburdened 
nomenclature For a similar reason the term 
me othclioma introduced b) Adami (1) 
has never gamed acceptance 
If both the c groups of tumors are c’ccluded 
It will be found that onl> about per cent of 
testicular tumors can be regarded as primarj 
sarcomata Irue sarcomata however do 
occur and the prcviouslv unreported ca e 
here recorded illustrate the various patho 
logical t)pes 

7 he sarcomatous tumors an e from the fol 
lowing tissues (i) the mcsoblastic elements 
of a teratoma (2) the intertubular connective 
tissue of the testis and epidid)'mi5 (3) the 
covenngs of the testis and the spermatic cord 
(4) blood or 1) mph borne metastatic emboli 

TER/VTOCENOUS SArCOaiATV 

The mesoblastic elements of tento enou 
tumors give rise to the varied cellular stroma 
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Tig 3 Section of one portion of tumor Case i shomn* 
giant cell X 


of these growths This in man> ose retains a 
stnkingl> embr>onic appearance so that the 
diagnosis of mixed sarcomatous tumors so 
common in the older records is not surprising 
Other tjpes of tissue such as cartilage 
striped or unstriped muscle l>mphatic m>xo 
matous or lipomatous tissue ma> occur and 
their occurrence in xarious proportions has 
gi\en rise to the diagnosis of man> t>pes> of 
tumor their name depending on the predomi 
nating tissue present It is now recognized 
that the presence of an> heterogenous tissue 
m a testicular neoplasm is presumptive cvi 
dence of the teratogenous nature of such a 
growth Malignant change in an> of the e 
mesoblastic denv ati\ c w ith the production of 
V anous 4 pes of sarcomata is rare but has been 
recorded There seems no doubt that man> of 
the cases of spindle cell sarcoma of the te tis 
described b> earlier ob er\ ers w ere m realita 
teratogenous this fact being unrecognized in 
most cases because sections from all parts of 
the tumor were not examined Ihts appears 
to be so in the case recorded bj Kochcr and 
Langhans ( 6) Ehrendorfer (17) Monod and 
lenllon (34) and Debarnardi (i ) In e\ 
amimng an old museum specimen labelled 
plexiform spindle cell sarcoma Wilms (49) 
found cjsts lined with squamous and colum 



nar epithelium and areas of cartilage thus 
proving Its teratogenous nature Ewing (18) 
IS particular!) insistent that great care must 
be exercised in spindle cell growths to exclude 
m>omatous or other elements derived from a 
teratoma 

Cast I illustrates some of the points 

CvsE 1 leratcgencus pindle cell sarcoma 
H K aged 0 >ears gave a mstorv that 8 months 
before admission he had injured the left testicle 
%%hich became tender and swollen It subsided some 
what under treatment bj counter irritation but 
after a month he noticed that it was slowl> enlarg 
in*. This enlargement had become more noticeable 
during the last months He had had no pam since 
the accident and otherwise felt wcH Examination 
revealed a large pvnform tumor extending to the ex 
ternal abdominal ring The veins of the scrotum 
were verj large but the skin \as freely movable over 
the mass Neither the testicle nor the epididjmis 
could be differentiated no testicular sensation was 
elicited The tumor was opaque to transillumina 
tion The other testicle appeared normal Palpa 
tion in the epigastric region revealed nothing abnor 
mal The other organs appeared healthv and he 
stated that he felt well and had not lost anv weight 
Operation was advi cd and the radical operation for 
teratoma testis was carried out no enlarged glands 
however being discovered in the lumbar region 
although on account of the amount of retroperitoneal 
fat present a perfecth clean dissection was impos 
sible Four months later the patient returned cem 
plaining of shortness of breath loss of weight and 
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I erf t I t the ca\ t The cord she' ed some 
h'perlf fh itt I as slightl filt tej^ithne 
gr (h t lo t part 1 he surroundin crotal 
t ues \ ere n tin Jed Thee ee hard areas 
net o a \ ugg tion that it conta ned terato 
mat u element 

U p Ih Sectons ere take from various 
po ( on f the cut su f ce and e^ami ed micro- 
c I ic II It found that the g eater part of the 
turn r a composed of homogencou spindle cell 
arc m t us t ue (Tg ) 1 this the cell "et 
g 1 1 a diffuse irregular man e andi hob 
an 1 V ere embed led in a li e intercellul r mat ix In 
p ts the cell e n int mat elat onsh p "ith 
blood vessel manv of which appeared simpl> as 
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Fi 7 Sect on of tumo in Case 2 showing in\as on of 
fat Idj sa comatous cell X 5 


\alure of the tuvior The tumor is certainK 
an example of sarcoma de^ eloping in a terato 
ma The pre'^ence of giant cells among the 
spindle cells m sarcomatous tumors of the 
testis has been referred to b> Bencnati (3) 
Debarnardi (12) and Chcvassu (7) and as 
pointed out b> Ewing (18) suggests an origin 
from muscle hbers This tumor almost cer 
tainly originated m this waj since it contained 
scattered bundlei of muscle hbers and m cer 
tain areas transitions betw een these and spin 
die cells. Unfortunately the metastases could 
not be examined The pres.ence of blood 
stained pleural effusion the rapid de\elop 
ment and the pulmonary sig,ns indicate that 
multiple metastases existed in the lungs It is 
almo'it certain that these would ha\e been 
found to be composed of pure spindle cell tis 
sue 1 he appearance of an epigastric second 
ary glandular mass is of great intere t It may 
be that these glandular metastases were also 
of the same sarcomatous nature or it may be 
that as m some of the reported teratogenous 
cases mixed or carcinomatous secondanes 
w ere also present 1 he absence of caranoma 
tous change in the numerous sections of the 
primary tumor does not favor the latter view 
Ihe following is a record of a somewhat 
similar neoplasm 





Fi 8 Section from tumo Case showing area of cal 
cified cartila e X 50 

Case 2 Teratogenous Iipofibrosarcoma C H 
agcd67\ears was under the care of Dr F Grutzner 
to whom I am indebted for the case historv and the 
specimens Twenty years before being seen he had 
had an attack of mumps which was complicated by 
bilateral orchitis which subsided Since then he had 
had no children but the unmiohed testicle showed 
no sign of atrophv Seven years before seeking ad 
vice his right testicle began to enlarge and he 
thought that he had a rupture This swelling had 
gradually incrca ed but during the latter 12 months 
had grown much more rapidly particularlv during 
the last 3 months There had never been any trauma 
to the organ pain had never been present and m 
spite of the great size and weight of the tumor he 
had been able to carry out his occupation of orchard 
1st He presented himself for examination because of 
the discomfort from dragoUig in the loin and the de 
formitv produced bv the tumor Uhen first exam 
ined he appeared to be in normal health the large 
swelling of the right half of the scrotum being the 
only abnormality detected The swelling of the n^ht 
scrotum was verv large extending to the knee pvn 
form m shape and of a solid consistency The scrotal 
skin was smooth not adherent but there was some 
chafing with mild local infection on the anterolateral 
aspect The tumor was hard regular m the upper 
part but somewhat nodular below Iveither the 
testis nor the epididymis could be differentiated and 
as the swelling extended into the inguinal canal the 
cord could not be well examined There was no 
testicular sensation present and the mass w as opaque 
to transillummation No enlargement of the lumbar 
or inguinal lymphatic glands was detected The 
diagnosis of neoplasm was made and operation 
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1 pi c g th I f th I u) n 1 ull m ( I 
reach gthe of a kell )) Ihculc tel 

in the g 1 I e m feet 1 ai 1 1 j ca I g ell 

1 tis of the ah 1 m 1 all I 1 pc I I he | at t 

d e 1 of p i a d h ti n > nth ft the 

rig 1 op ti n \t n t m th e a 

lenc f glin 11 r r I m t i th r u 
nee apj e I ff t I h II I c I \i u( p a n 
e 1 Ic fa met 1 t i c ul 1 b I 1 1 th 
in th lun b r gl 1 r the c 

Pill I 1,1 The turn r th 1 t tc I I r 
tumor thtih sc m u gsc tmterh 
ce tim t r 1 1 i igh t, [ I in tic fre h 

t te (F g s) It p rif ml hap nl c 
tio a f u 1 t 0 t hi f tt I m th 

ppe half nJ t 1 rgc n I Ic f 1 rm t gh 

g o th n the I cr h If \e th the t ti 1 the 

ep 1 Um c ul 1 b If! rent t I bv 1 ect 
Th tunic ig n ! as thicken 1 in the ma 

blue at 1 b\ Ihc s so th t no ll 1 1 as pre 

e t Th fib 1 f mat us tis u ten I 1 1 t the 
cord ni s comp ed cf tapicall bulatcd Ijpo a 
tou ti ue Ith 0 e rea f rcce I h m rrhage 
S ctio take fr m th 1 er po tio hot I m 
olatclc Hula ca of mb ao cfatia li ue sug 
gest c of 1 posarc ma The t 0 la gc I bules the 


to c portio of the tumor were sectioned oaer 80 

bl ck bci g cut an 1 exami e 1 These reaealed a 

llular g th comp sc 1 almost entirely of fibre 
lla Ic spindle cell set m a h\ aline mtercell !ar 
mat re cmblmg in every a\ a pure fb csarcoma 
II g 6) Ihc e cremanv areasof iegcnerationani 
Cleat Ith the ur 1 al of neoplastic cel! around 
11 1 tl 1 here and there areas of ca tation 

a 1 h m rrl gc 

In me fthc ccti s ief nite mixtures of 1 pomi 
tou a 1 m X m t s ti sue ith the fine spmdle 
cell mat j gr \ th e e seen (Fig 7) but 
uthing a f un 1 i the 1 rst ffty sectio s that 
c ul I i gir le 1 a c i lence f the teratogen us 

natu f th go th Sect ns of the recurrence of 

th g tl h c 1 mplc p lie cell sarcoma 

rher ctiac ippcara cc than the p ma \ 

gr th 

\ i/urc of Ihc Itiiiior I or some time it was 
chllituU to (IcLulc in aahdt catagory to place 
th» tumor Jhc following sUogt>tion were 
t 11 ukre 1 

i 1 ht tumor aa i an example of a Iiposar 
coma < n„in iting in the tibrofatta te ti such 
i omtiimt rt ult after orchitis due to 
mump C urlin„ ( 1 1 ) and ‘‘mith (44) amon 
otlur Inat rtftrrtil to the total replacement 
if i tl. tl l)\ uch librofatty tissue \s has 
bttn } >inlc(l out rttttUla b\ McGume (32) 
lip aromali not inlrcijucntlv deaelop in 
uih 1 ithil ll organ I here was m this 
tt tn tai Icntt ifprcMousttsticuhratroph) 
wink the grt it i/t the lack of homOj,eneit\ 
in tht tumir incl tlit t\pt of arcomatou 
thuvt bttmtd tl bt 'igain t thi \iew 

It w IS a pnmira lipo artoma of the 
ptrm itit c ird which hid extended down the 
irotum ind t lu td pre sure ntropha and 
lb rrption ol the tc ti Suth tumors are rare 
but hiacbttn recorded b\ J edtnat and Mar 
tm (4f } iml other Iht e tumors are char 
itttri/ul b\ \ ira ing mixture of fatty and 
libn areomatou ti sue b\ a era slow growth 
b\ their 1 irge si/c ind b\ a tendenca to local 
recurrence I he hi tora of a welling su ge 
lixe of i hernia m the earlx tage the pre 
enec ot o much heterologous fatta ti sue the 
low growth the low grade m di mney and 
the loeal rceurrence eemed to faaor thi xiew 
Ihe absenee howexer of an accurate earla 
hi tora the complete ab cncc of the te ti fhc 
peculiar difference between the upper and the 
lower portions ot the tumor made such a dia 
nosts unlikeh so that it aa as thouoht m spite 
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Tig, o B lateral lymphosa coma of te ti with a cuta 
neous nodule One half size 


of the comparati\e rarit> of Iipomatous tissue 
m such oFOwths to be an example of terato 
genous lipofibrosarcoraa in t\hich all other 
elements had been suppressed 
3 With this possibility in Mew man> more 
sections w ere cut and examined and the others 
w ere carefull> re\ lew ed to attempt to disco\ er 
teratogenous elements In section No 84 
areas of calcified cartilage (Fig 8) were dis 
covered while in some of the sections from the 
peripheral part of the fibrosarcomatous areas 
in\oluntar> muscle bundles and Ijmphoid 
areas were found In addition examination of 
other sections showed scattered giant cells 
rather similar to those seen m Case i There 
seems to be no doubt that the diagnosis of 
teratogenous fibroliposarcoma for this inter 
esting tumor is justified It is suggested that 
m this case as in the preceding the sarcoma 
was probabl> derived from the mjogenous 
elements of a teratoma 

PRIilARV SVSCOIIA DERIVDD FROM THE 
CONNECTIV’E TISSUE OF THE TESTIS 

Two apparently distinct ty'pes of primary 
sarcoma of the testis have been recorded al 
though on account of their rarity we are not 
y et in a position to be certain of their histo 
genesis These tumors are composed of small 
round cells and hav e been usually described as 
1\ mphosarcomata (a) unilateral lympho 
sarcoma — dilTering in no way from ordinary 
sarcoma as regards histology course or metas 



Fi'’ i 'lecUon of tumor of n ht testis from same ca e 
as m Fi ure o from mam tumor mass showin type of cell 
p e ent X 130 


tascs (b) lymphosarcoma — characterized by 
Us appearance m both testes by Us rapid 
growth and b\ the presence of multiple cuta 
neous sarcomatous nodules 
Lv mphosarcomata of the first group are 
very rare but apparently authentic case have 
been recorded by \icholson (36) Debarnardi 



Fig 12 Sectionof thesame tumoras m Figure 10 show 
m infiltration of the epididymis X 7 S 
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ii ) I hreii(lurf(.r h , ) ChtM «(,)an(lthc 
^^ filer (14) I lit 1 1 t L i e h 1 bttn <lt tribcil 
el ti\htre ind the tontlu ion irrucd at tint 
a regard hi tohgu il appcirantt an I patho 
logical cour e this tumor fuliilltil the sirto 
matou cntcru I uurc q i a plntomitro 
f;raph ji a stcti m of thi tumor 

I hi tumor 1 htlJ to an c from the line 
intertubular tniinttiixt ti sue of the tc ti 
although till ti SUL is mgutarlv dtlititnl in 
Kmphocstt I wing (iS) m \icw of it ex 
treme rariiv and the frtquenca with uhith 
Umplnid ti ut is found in tcrato^cnous 
growth 5ij^„t 1 that it mi\ npre ent the 
one idtd lt\ tl jpmtnt of a teratoma Though 
he I intlint I ti regird all testitular growths 
as of till niturc thi \ien mu t be con idcrcd 
before adni ion is made thit an\ small round 
cell orowth 1 dcri\td pnmanlj from the con 
nectne ti sue at the tc li it ell 

Bell ( ) h IS rtcenlh drawn attention to the 
fact that although ma t of the seminoma 
group of carcinomata are composed of large 
round tells with a clear c) toplasm like the 
spermatoe\te ather arc composed of smaller 
cells u ith d irkK staining nuclei and much le s 
c^ toplasm He suggests that the mesothehal 
origin of the germinal cells supplies sound rea 


ons for mdiMdual \anation and believe that 
re\crsionar> tendencies of these epithelial 
cells p!a\ a large part in the production of the 
so called Ijmphosarcomata The su estion 
that omc of these small cell tumors are really 
epithelial in origin is al 0 held b> Chevasu 
who has maintained that mam cases recorded 
bv I rench ob era ers as Ij mpho arcomata are 
in rcalita \ anctics of seminoma He sug e t 
that the c small cell t>pcs may be derived 
from the permatoblasts or other precursor of 
the permitocvtc 

However much uncertainty cxi ts concern 
ing the histngenc is of the alreadv mentioned 
tumors there is no doubt that the tumor of 
tlic ccond group are distinct althou h thee 
too haac some peculiarities which are hard to 
cxpliin lumor of thi group were first de 
enbed bv Curling (n) and later by the 
! rench ob ervers Malassez (31) Talavera 
145) \Ionod and Icnllon(34) andP clusand 
Dupliv (40) Cat hav e al 0 been recorded 
bv I hrendorfer (i/) I wmg (18) and Debar 
nirditi ) Cheva su has drawn attentionto 
the confusion which has exi ted in the recent 
I renth literature where the two ty7>es of 
Ivmpho arcomata and semmomata are 
oiien tonfuscd under the name of lymphs 
iknoma te ti Ihc tumors of the second 
group are tharactenzed m the majority of 
t \ c bv thtir bilateral nature bv their rapid 
cour c by the frequenev of multiple cutaneou 
growth and by a hi tolo^ical structure re 
embhn^ Ivmpho arcoma I he follow in case 
historv illustrates some of the feature of the 
group 


Casi j \ \ agelS^fca laj/r f vutha 

pamlc 1 gem nt of the right SI le of these otum 

h cM tic ot ced for s me eks On e am 
mil n a Inn luce t hvdrocel was p e ent a d no 
e U g 1 t of tlic tc t cl wa ! tected There as 
light c 1 rgeme t of the other tc tide at th t tune 
about 3 c k late e ami tio re ealed enlarge 
m t f the left tc I cl hich ha I become alcnost as 
targe a the r ght Onex min tion t appeared so 

ant a opaque to tnn milled li ht ^ ^ f 

h a seen \ith multiple no I lesbe '^^^hthesun 
both f ca m an 1 both legs ot 1 oh ng the thig 
or arms It seem probable julgingb) f 
that the e no lule v ere real tv pre c t at the ti 
of the frt exam ation Ithough m sed bv th p 
t c t and the dm c an To ceks later . 

the bcutaneous g o th bega t ulce ate t r g 
the skm of the leg a d he \ as compelled to take i 
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n IS Secondary emhr>onal sircoma (Wilms tumor) 
ol the left testicle Child a ed a? months Natural sue 


his bed These nodules uhich vere extreme!) nu 
merous %aried m size from o 5 to 3 centimeters m 
diameter \iere terj vascular and caused thinning 
and finallj ulceration of the skin Thej were not 
painful until thej became secondariH infected from 
ulceration The tvio testicular swellings increased 
but the effusion into the tunical sac eemed to dimm 
ish the swelling on each side becoming opaque The 
epidid) mis on the right side appeared to be enlarged 
Puncture rev ealed slightlj blood stained fluid from 
the right tunica Examination of the chest in the 
later stage showed some basal congestion but no 
signs of metastases or of pleural effusion There was 
no demonstrable increase in the size of the liver or 
spleen nor could an\ tumor be felt in the abdomen 
The patient graduallj became cachectic and died m 
a state of coma 4 months after first being seen A full 
autopsy was not allowed so that the pathological m 
formation available is unfortunatel) limited 

Pathology the testicles Both testicles were found 
to be the seat of a soft cellular tjpe of growth (Fig 
10) and were about twice the normal size The 
growths were homogeneous and vascular and had 
infiltrated the atrophic testicular substance and the 
epididjmis The outline was irregular and careful 
examination revealed several outlying foci of vary 
ing sizes apparently separated completely from the 
mam mass There were several small areas of ha;m 
orrhage but no cjstic change or central degenera 



Fig 16 Section of seconds \ W ilms tumor of the testis 
sho vin mixed st ucture X 06 


tion The appearance and consistenc) of the tumors 
suggested a rapidlj growing sarcoma The cord was 
free contained no neoplastic extension and no nod 
utes The tunica albuginea was thickened and the 
tunica vaginalis on both sides had obviously con 
tamed fluid On the right side there were numerous 
adhesions between the two lavers of the tunica and 
some of the loculi thus formed contained blood clot 
probabl) the result of the etplorator) puncture 

Microscopicallv the tumors were identical and 
were composed of small cells of lymphocjtic tjpe set 
in an irregular refrmgent reticulum (see Fig 11) 
These cells had little cjtoplasm but active h>per 
chromatic nuclei with occasional mitotic figures 
The> were seen infiltrating between atrophic tubules 
and at the edge \ ere mixed with cells derived from 
disintegration of such tubules Around the mam 
tumor mass were multiple foci of similar cells and m 
some cases these appeared to be arranged around 
small blood v essels Careful search for heterotypical 
tissues was made throughout the greater part of one 
of the tumors with negative results 

The cutaneous nodules were soft and extremely 
vascular and had infiltrated the subcutaneous fat 
widely and caused pressure necrosis of the epithe 
hum The latter however did not seem to be infil 
trated a fact which is m keeping with the general 
sarcomatous appearances of the nodules On micro 
scopical examination they revealed an irregular m 
filtration of the subcutaneous tissues with a small 
l>mphoc>tic tjpe of cell similar to those of the tes 
ticular tumor 

Mature of the tumor Two explanations of 
the nature of this neoplasm are possible (a) 
that it IS a bilateral primary sarcoma derived 
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from the conncctn c tissue elements of the te 
tide with econ(Ur\ cutaneous metastases 
and (b) that both the tc ticular and cut aneous 
tumors are metastatic ind secondar\ to some 
other primar\ source 

In \ic\\ ol the mall amount of Ijmphatic 
tissue in the tc tis the peculiar onj,in of the 
tumors from c\cral center the rarit\ of am 
other form at bilateral neoplasm and the pe 
cuhar di tnbulion of the culancou dcjoosits 
it 1 dillicult to accept the lirst cxplination 
and It has been disc irded b> the majontj 
ot writers 

In the ca es recorded b\ f hevas u f8) ind 
Monod and rerillnn<t4) pcncriliztd cnlarj^c 
ment of the abdominal hmphilic ^land u is 
pre ent and as pointed out b\ Che\a u it 1 
po iblo that a retrograde Umphatie prtail ol 
the neopla tie process from the relropcrilo 
nea! l\mph gland ma\ be the explanation of 
the bilateral testicular invoUcmcnt It mi\ 
be that the abdominal hmphitie j,Iand ire 
the seat ol a hmpho areima which met i 
tasi 7 cs m this peculiar manner Simc of the 
trench ob er\er and more rcccntK Cum ton 
(10) consider that the condition i alheil to in 
aleueamic lymph itie tnlarj,emenl there be 
me, as a rule no tomeidcnt alteration in the 
nature or number of the leucocyte m the 
blood \nothcr suf,gestion is that the condi 
tion i a form of Hodgkin areoma with a 
somewhat peculiar distribution of meta ta c 
\\\ oh er\ er art agreed upon tlie frequency of 
l>mphatic glandular enlargement ind ol the 
fatil nature of the e ease ()nl> by careful 
e\hausti\e po tmortem examinitnn will the 
true nature of the lesion be cluciditcd I rom 
the somcwhit meager knowledge it our di 
posal it seem to me that both the tc tieulir 
and cutaneous nodules must be regarded as 
part of a gener il 1\ mphocy tie depo ition 1 c 
they aremetastuic 

TUMORS \RISINc. FROM THE INTDKSTIII\L 
CFI LS 

The function of the interstitial cell 1 
apparently to supply an internal secretion 
which determines the dcselopment of second 
ary sexual characteristics \ anous obscixcrs 
ha\e described tumor iormalion from these 
cells but the exact nature of these cases has 


not yet been determined ^\aldeyer (4S) 
named one specimen plexiform angio areoma 
while Han cm inn (21) sugge ted that certain 
of the alveolar sarcomata and carcinomata 
hul a similar origin In atrophic testes m 
which the cminal tubules ha\ c undergone de 
generation or disintegration there is often an 
apparent lu-pcrtropliv of the c cell and at 
times an ippe irancc of o\ ergrow th 

I hi led Dutek. (ij) to report five cases m 
atrophic te tide both dt cended and unde 
cended m which multiple hyperplasia of 
the e cell had occurred He wa however 
uncertain whether the condition should be re 
girded as neoplastic or as a simple hyper 
pi i la 

\ t impintivelv large tumor mcasurin 9 
ccntimeicr b\ 12 centimeter ind cotnpo ed 
if fKiUholral cells with active nuclei and 
irregular mitotie figure was dc cribctl b\ 
Kiufminnf 4I I he tvpc of cell preentand 
their t lining rcietion led him to regard it as 
a areoma ilthoughhcwa omew hat "warded 
as to It miliginnev 

( heva su (7) al 0 de enbed a similar tumor 
ab)ut the i/e ol a hen s egg which was red 
di h yellow m eoloron ection rhccellscom 
po It w t re 1 irge w ith abundant c> topla m 
eont imt<! pigment and \acu0lc5 had mall 
ictive nuclei md were apparently identical 
with the inter liinl cell He thought the tu 
mor w is benign No one his i yet ob erved 
any meta ta e in tumor of thi tvpc and 
none of the recorded ca Cs can definitely be 
proverl to be sarcomalou It 1 important 
however to beir m mind the po ibleon inof 
malign int tumors from thi ource t pcciaf/i 
in Urophic te tcs and it may be that some of 
the typied homOp,eneou tumors will be 
proved to be derived from the c cell 

s\ito\i\T\ Dniviu rroM the r\Ti vtes 

riell \1 STlLCTLRPS THE TUMC\ \ 

iMvns Till Fiiniuyiiis and the sper 

MATic corn 

Ihe c tumors are comparatively rare and 
therefore most of them are reported so that 
Hinman and Gib on (22) were able to collect a 
great variety of ci e from the literature 
Ihc e vviitcrs deal with the subject very fulh 
and give an exhaustive bibliOoraphv 
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Sarcomata of the tunica la^inalts Hinm'in 
and Gibson were able to collect i ease which 
could be regarded as authentic sarcomata of 
the tunica The cases of Home ( ■,) and Cra 
\en (g) described b> Curling (ri) are the 
earliest recorded The greatest dinicult> is in 
differentiating the<?c from tumors of the under 
Ijing organ Apart from their rant) the> are 
of no special intere t as the^ behave m a 
tvpical manner as regards course and metas 
tase 

Sarcomata of the cpiJtdwus As confusion 
has ewsted in the dc ctiplion of tumors of this 
region it is not surprising that sarcoma is the 
most commonl) recorded However thcdiag 
nosis of sarcoma must be accepted with re 
serve and an attempt made to correlate the 
descriptions given with modern pathological 
conceptions The majoritv of purcl) cpi 
didvmal tumors are probablj carcinomata 
Interesting cases which appear to fulfil the 
sarcomatous criteria have however been re 
corded among others bj Curling (ii) Ed 
wards (i6) Rus'^ell and Wood (4 ) Kolster 
I 8) Grossman (20) and Mijata (33) 

Sarcomata of the spermatic cord A great 
number of sarcomata of v arious cellular t\ pes 
have been recorded m this region and seem to 
be second in frequenev to the lipomata There 
seems no doubt that some of the recurrent 
lipomata of this region arc v er> closel) allied 
to liposarcomata Senes of case hav c been 
recorded b) Fasano (rg) Celso (6) Ttd nat 
and 'Martin (46) Patel and Chalier (38) while 
Hmman and Gibson (2 ) have full) reviewed 
the reported cases Fibrosarcomata and lipo 
sarcomata arc the most common t)pcs and it 
seems that man) of these hav e origin in a be 
nign tumor which has been growing slowly 
ov er a long period The possibilit) that some 
of these tumors ire of a teratogenous nature 
has been cmpha'sized b) Kolisko ( 7) and 
I wing (18) 

Sarcomata arising from the pcritesticular 
connective tissues art rarer although cases 
have been recorded b) Muata (33) Roki 
tansk) (41) -xnd Neumann (35) The latter 
have noted the presence of giant cells in these 
tumoTs and suggest the possibiht) of a m>o 
genous origin from the upper part of the 
gubcrnaculum testis 


The following case histor) is that of a sar 
coma of the retrote ticular tissues and I 
beheve It to be of a m)Ogcnous nature 

C\sr4 M N aged 17 jears stated that al)Out 
3 vears before admission to the hospital he had been 
struck on the left testicle b\ a cricket ball but that 
apart from the sc\ ere p un at the time he had had no 
ill effects r«o ind a half vears later he noticed a 
small lump behind and below the left testicle This 
was quite painless but enlarg il steadilv He had no 
other svmptoms and appeared to be in perfect 
health On examination a hard non tender egg 
shaped tumor was present below and behind what 
appeared to be a normal testicle The epidubmi 
could not be differentiated b> palpation and it was 
thought that the tumor wasapnmarv growth of that 
organ The cord w as normal rectal examination was 
negative and the contents of the other side of the 
scrotum appeared normal The Wassermann reac 
tion was negative 

bimple orchidcctomv with high division of the 
cord was performed and the patient was still alive 
and well 3 vears after the operation 

ru!wtog\ When the tissue removed was exam 
ined It was found that the tumor was independent 
of the testis epididvmis and cord Itwasfairlj well 
encapsulated homogeneous of a firm consistencv 
and measured 7 5 centimeters bv 4 s centimeters in 
Its longest diameters It was pale pink in color and 
the cut surface resembled that of a fibrosarcoma 
There were no areas of hxmorrhage cvstic degen 
eration or softening The colored plate (Fig 13 
frontispiece) gives its relations and approximate 
size iJelow it tended to merge into the gubernacu 
lum testis 

Microscopical examination of the whole of one 
half of the tumor was carried out bj cutting serial 
sections It was found to be composed in the mam of 
fibroblastic spindle cells and conformed m all re 
spccts to the classical appearance of a spindle cell 
sarcoma of low malignancv dig 14) The tumor 
was not ver> vascular but there was a tendenev for 
the vascular channels to be represented b> chinks 
with poorlj developed walls rather than b> definite 
vessel In spue of careful search no trace of anv 
teratogenous elements could be discovered In one 
portion of the growth a few giant cells were discov 
cred These cells measured up to 25/1 m diameter 
and had four to six centrallv arranged nuclei Fhev 
resemb d those seen in mjosarcomatous growths of 
the uterus and this uggests that this tumor is simi 
hr to that described bv Neumann being in all prob 
ability derived from the gubernaculum testis 

SECONDARV SVRCOilATA OF TItE TESTICLE 

Secondar) sarcomata of the testicle arc v erj 
rare and usuall) dev elop as the result of the 
carnage of metastatic emboli b> the blood 
stream from a primar) sarcoma elsewhere 
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Careful autops) records in ca<;cs of general dis 
'gemination of ■^arcomati would doubtless re 
\eal more of the e rases than the number re 
corded in the literature would sugj^t t The 
probabiht\ that C a e ^ is m rtaht\ meta 
tatic has been empha ucd Seeondar\ dt 
po its of mel inoma (mcl inotic sarcoma) ha\c 
been recorded b\ Curling fii) but the liter i 
ture cont uns aer\ few reference to other 
meta tatic growth I rtttnilv fi?) retorded 
mexim])leof i setondar\ ( riwit? t iremumi 
of the left te tale in whiih the neopl i tie ti 
ues grew down to the left sjarmilie vein 
Ihe following ca e is of a omewhit similir 
nature I or a reeord of the ea c I am indebted 
t>Dr 1 ''outhbv ot the C hildrtn s ho j it d 
Melbourne 

(ATS L M RC I 7 mo th s a Im He 1 t 
the h pital th a II hr [ th 1 ft i Ic f th 

c turn V h cl ha 1 1 ec tic 1 nl rging (or il ul 
8 la\ Si mo th p i u b he h H p 
t J up n f r a embr\ n\l arc m (Wilm l m r) 
of the 1 ft k i in J a eph ectom ha 1 tee i per 
f me i E aminat e U 1 a croial turn p 
hap 1 hard n 1 ani 1 gcthatitfll I th 

greater part f the scrot m Ithough the ki a 
f ccK m ablco it Ihccpihm Id tb 
liffercntiated a 1 the s ell g a n n Iran lucent 
The cor i asthek el but th vasappcrel o 
mal No cnlarg mcnl of tl c gt lo ihicglnl 
could be I tected O hikctomi thhgh I 
fthcc Iwa pe f rme 1 an i the pad trecocrcl 
The patient died a th multiple mcti ta e s me 4 
mo th later 
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pleteU r place 1 bv neopla t c ti uc 1 ich ha I 
hue I b lar appe nee !h rc a a I ght ITu 
sio into th tunica vag 1 1 tie tin f the 

pamp form pic u c ri larg a 1 1 1 t 1 
Micr c pi I exam t cal 1 the tv| cal 

appe ranee f embr onil turn r of tic Im t\p 
(iig 16) L am n t n fthc pcrmaticcorl b cl 
that some of the spermat e compictcl 

filled ith thromb 1 ne plastic cell a 1 th c 
seem to ben d ultthat tl c there ha 11 een 
a lirect t a i c h prea 1 from the e 1 gi n 
to the left t t lo g the I ft sp matic e 
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I N previous publications although admit 
ting the possibilit} of intrinsic muscular 
contractions of the gill bladder we have 
questioned the position taken b} man> that 
these contractions constitute the onU mech 
inism of emptving Thus we have stated 
(4) Though the gall bladder has an elastic or 
contractile mechanism which exerts pressure 
on Its contents until it has reached i mini 
mum pressure we hav e not been able to dem 
onstrate an active]> contracting movement 
due to its intrinsic musculature and again in 
a later article (6) In the light of the new 
evidence we feel that perhaps we have not 
assigned sufTicient importance to the factor of 
intrinsic contraction of the muscle and that 
this factor should be added to the ph>sical 
forces mentioned responsible for the emptj mg 
of the gall bladder but vv e are unw illing to as 
cribe to muscular contractions the exclusive 
role in this drama The observ ations of Bov 

den ( ) and of \\ hitaker (7) that the gall blad 
der is frequentlv found collapsed after a meal 
of egg volk or fat have shed further light on 
the emptying mechanism 
In a re inv estigation of this problem we 
hav e made use of the roentgenological method 
adopted bv Whitaker (8) for experimental 
animals The gall bladder is filled w ith iodized 
oil (lodopin) b) open laparotomv and on the 
following dav after recovcrj of the animal 
\ raj films are made Under the e conditions 
It IS found that if the animal is starved follow 
mg the operation no emptjing of the gall 
bladder occurs for 2 3 ormoredajs but the 
administration of a meal of fat or prefcrablj of 
egg V oik and cream causes a flow of oil from 
the gall bladder into the duodenum This 
emptv mg of the gall bladder commences with 
m a hort time after the administration of the 
meal and continues over a period of 3 or 4 
hours In '^ome cases m the cat the gall blad 
der IS completelj empty bj this time more 

F m th D partir t f S gtry t lb \\ hinet L 


frequcntlj traces of lodopin remain and these 
traces mav then persist until another meal is 
ingested (Fig i) 

As a result of such observations Whitaker 
has concluded The emptjing of the gall 
bladder is produced pnmarilj b> the action of 
Its muscular tunic extrinsic mechanical fac 
tors having no appreciable effect (9) Burget 
(3) however does not concur with this con 
elusion He states Although following 
such procedure there is a noticeable reduction 
m size to deduce from this evidence that the 
gill bladder expels bile bj forciblj contract 
mg would seem unwarranted in view of its 
great clasticitj 

To exclude the effect of elasticitj of the gall 
bladder and the other mechanical factors 
which have been suggested to account for its 
emptjing the following experiment was per 
form^ The gall bladder of a cat was filled 
with lodopin and a cannula vv as inserted m the 
cjstic duct pointing upward toward the gall 
bladder The cannula was attached to a thin 
rubber bag made from a finger cot w hich w as 
placed in the abdomen The following daj a 
meal of egg and cream was administered bj 
stomach tube and roentgenograms were made 
immediatelj after the meal and 5 hours later 
(Fig 2) At the time of the first roentgeno 
gram 4 hours after operation all the lodopin 
was still in the gall bladder although the elas 
ticitj of the wall and the changes m the mtra 
abdominal pressure had had everj opportu 
nitv to function Five hours after the e^g 
meal a considerable degree of emptjing of oil 
from the gall bladder into the rubber bag had 
taken place It would seem from this expen 
ment that the discharge of bile from the gall 
bladder is not nece sanlj dependent upon 
elastiatv or extrinsic factors and maj be the 
re ult of muscular activitj 

Doubtless however muscular activit> is 
not the sole agent normallj engaged in the 

ts ty M d cais tool d th Barnes II p tal St Lo s. 
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tmptMnj, ttc belic\e that two other fnetjr 
particuhrU t ike phcc in thi prott tnmt 
l\ (1)1 flushing out b\ the flow ami cbl> of 
fresh bile from the h\tr and ( 2 ) tlislic rttoil 
of the di tended \ 1 cus The que ti in of flush 
ing out of the gUl bhtidcr b\ bile from the 
li\er has been con idercd m a pre\iou piper 
(4) It w is shown b\ choices tOp.nphs thit a 
rubber b ig substituted for the g dl bhdder of 
a do„ will till and empts omewhat after the 
manner oJ the normal mscus I urlher c\i 
dence of the import mce of this factor 1 offered 
bv the following experiment In a dog the 
hepatic ducts w ere heated ibos c the entr inee 
of the c>btie duct and the gall bhdder wa 
Idled with lipiodol C smplcte cmptsing had 
not occurred it the end of diss although 
during thi time the do,, was fed cgt, \olk and 
cream in addition to regular diet Jhi re ult 
indicates that the ebb and flow of bile from 
the li\er is a factor of some importance in the 
emptjing of the gall bladJer 



In m ms inim il the anatomical arran e 
ment of the g dl blulilcr which mas he do elj 
aituheilt) i large irci of liser or e\en com 
pletcls tmbe iJed in it renders the flushm 
out bs bde )l c pcci d import inee for in the e 
tie It is (lirtieult to see how esen \i orou 
eintraetnn of the wall could complcteh 
empts the gall bl ulder In the monle} 
(mieatu rile u ) in which tin anatomical 
arringemcnt i the rule complete emptvm 
of the gall bl ulder m is be delas ed for a Ion 
a II li\ cxcnifmeil ole'' solkandcream 
are tdmini tered (Fig ) 

It i difficult to determine w hether the mus 
eul ir aetis its of the L ill bladder is of the na 
ture of a true pen t ilti action or of a chan e 
in tinu Change in size and hape of the 
gdl bladder is seen on \ ra\ lilms haxe been 
tiken to indieate the pre ence of pen taltic 
action but such cNidenee 1 not conclu I'e 
since imilar changes in shape ma> re ult Irora 
other cau c such as the pre sure of other 

M Ctrl This point is demonstrated bs 
4 sshich shows a eat in the abdomen of whic 
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Hg 3 Upper picture gallbl dderof monke> filled « th 
iodized oil 4 hour aft r ope at on belorc c „ meal 
Lo \cr picture 7 da> later after several e^ meals er> 
little empt>in h s taken place 

^^as placed a rubber bag partl> filled with 
lodopin Changes in shape are seen which ire 
of course entirel> due to \anations of pressure 
from adjacent \iscera These changes might 
easil} be misinterpreted as being due to pen 
stalsis 

This pressure of adjacent organs (that is 
the intra abdominal pressure) has been ad 
duced b> man> in\estigators to explain the 
emptjmj, of the gall bladder as well as its 
change of shape Apparentl> however it 
pla>s a \erj minor role In the experiment 
previously described in which the evstic duct 
of a cat was catheterized b\ a glass cannula 
leading to an intraperitoneal rubber bag v-ig 
orous struggling due to the passage of a stem 
ach tube failed to express a single drop of 
lodopin from the gall bladder (Fig 2) Fur 
ther investigations of the importance of this 
factor point to the same conclusion In a 
dog a cannula leading to a rubber bag was in 
serted into the common duct and the wound 





1 e 4 Abdomen of cat iMlh ubber bag filled with iodized 
oil Note the chan c$ of configuration sug esti e of pe i 
staltic wa es 

tighth closed around a rubber tube The 
intra abdominal pressure w is then alternatelv 
raised and low ered by passing air through the 
tube into the abdominal cavity the pressure 
varving from o to 60 centimeters of water 
After half an hour of such variations in the 
pressure the bag was examined and found to 
contain merely a few drops of bile expressed 
from the ducts the gall bladder remained full 
As it was felt that objection might be raised 
to this experiment because of the pre ence of 
air in the peritoneal cavity a further experi 
ment was performed m which variations of 
pressure were induced comparable to those 
occurring normally In this case in a dog the 
common duct was intubated with a cannula 
and the abdominal pressure was then raised 
penodicalh to simulate respiration by the 
forced insufflation of air into the trachea 
counter pressure being applied to the abdomi 
nal wall by means of a tight binder Consider 
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able changes m intra abdorntnal prc&surc such 
as coughing caused no change m the size of 
the shadow of the gall bladder an<l even when 
the cannula was led outside of the abdomen 
onl> a few drops of bile the actual duct con 
tent were expelled It would seem therefore 
that the intra abdominal pre sureplavsaven 
small part in the cmpt>ing mechanism of (he 
gall bladder 

^VTl.RE OF THE RFsPONSE OF TUP CaLL 
BLADDER TO THE EGG ME\L 

1 he observ ation of Sosman ( ) that the gall 
bladder emptied normallj in a patient who 
had had a re ection of the pvlorus and gastro 
jejuno tom> sugee ts that the response doe 
not depend upon local stimulation of the mu 
cous membrane of the duodenum Mhitaker 
claims that the emptj ing of the gall bladder i 
independent of the flow of pancreatic juice 
but w e ha\ e not confirmed this latter finding 
\\ e excluded pancreatic juice from the duode 


num bj separating the pancreas front the duo 
denum and b> ligating the pancreatic ducts m 
3 cats and i dog and in these animals no 
empUing of the gall bladder occurred after 
successive meals of egg and cream 

I here is some ev idence that the gall bladder 
Is influenced b> certain internal secretions 
such for instance as adrenalin but the inter 
prctation of this action is not quite clear for 
after complete removal of both suprarenals 
the gall bladder empties normallv m response 
toafitmcal an observation made b> Bovden 
and confirmed b\ us In a further investi a 
tion of a possible hormonal action we have 
injected intravcnouslv sccrctm insulin pan 
crcittc juice and alcoholic and acid extracts of 
cow and dog gill bladder all of which injec 
tions hid no etTect on the izc of the gall blad 
der Nor did the direct injection of e gjolk,' 
into the gall bladder accelerate its emptvin 

COMMON DUCT 

I he common duct is gcnerallj looked upon 
IS mercl> a passive channel and indeed its 
thin wall and the paucit> of muscular fibers 
lend support to this belief Nor has anj pon 
taneous movement of the common duct been 
observed in man or other mammalia Com 
parativc and experimental studies su et 
that It mav have a more important role form 
manv fowls the common duct exhibits well 
marked muscular contractions The contrac 
tions are easil> seen in the pigeon and other 
bird as has been observ ed b> Do\ en (5) and 
others To observe these contractions in the 
pigeon the abdomen is opened under ether 
anasthcsia and access obtained bj removin 
the lower part of the sternum \ctive move 
ments of the common duct are then readil) 
visible Ihej occur quite frequenth some 
times cverj 5 or 10 second and are of true 
peristaltic nature a wide relaxation phase 
preceding the contraction and extendin 
rapidlj from the portal fi sure down to the 
papilla of \ ater As the duct is thm walled it 
IS easj to see dark bile accumulatmo at the 
upper end of the duct and then rapidl> bein 
propelled down mto the intestine If the lat 

S bn. h pp« f bl t I lOldb (JA 
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ter 12. opened a <purt ol bile is 'ieen to follow 
each contraction 

We ha\e attempted to «hou in the cat 
mo\ ements of the common duct b\ an indirect 
method The common duct was filled with 
lodopin and all the hepatic ducts and the c\ s 
tic duct were ligated to pre\ent its being 
washed out b\ fresh bile Roentgenograms 
taken at inter\als howed that the common 
duct emptied during a penod of r hours 
This seems to indicate actne mo\ements of 
the common duct but other factors such as 
the action of the duodenum ma) be pre ent 

ABSORPTION FROM TIIE GALL BLADDER 

In ^searching for an alternate e opaque 
material to iodized oil for experimental use we 
found that sodium iodide rapidlj disappears 
after injection into the gall bladder This 
rapid disappearance at first beliei ed to result 
from emptying from the gall bladder pro\ed 
to be due to its absorption through the gall 
bladder wall and occurred just as rapidl> after 
ligation of the c^stlc duct Chemicil teats 
showed the complete disappearance of the so 
dium iodide from the gall bladder witlun a few 
hours Subsequent roentgenograms showed 
its presence m the unnar> bladder (Fig 5) 
The process is probabl> a ph> sical one not de 
pendent upon a specific property of absorption 
b> the gall bladder wall The disappearance 
of the sodium iodide from the gall bladder 
after ligation of the c>stic duct was not has 
tened bj the administration of a fat meal 

CONCLUSIONS 

The emptjing mechanism of the gall blad 
der IS dependent partly upon an intrinsic mus 


cular action parth upon its ela tiata and 
paith upon the ebb and flow of fre^h bile from 
the ha er The la t factor is of especial impor 
tance in animals m which the anatomical 
arrangement of the gall bladder precludes its 
complete contraction as m the monkea 
\ anation of mtra abdominal pre. ure plaa a 
minor role m the empta ing of the gall bladder 
Peristaltic contractions of the common duct 
hiae been ob ened in pigeons and it is sug 
ge ted tint thea maa take part in the flow of 
bile in some mammalia The respon e of the 
gall bladder to a fat meal depends upon its 
ab orption through the intestinal wall It is 
not proaed whether the response of the gall 
bladder is due to hormone action or neraous 
exatation Sodium iodide is ab orbed b\ the 
gall bladder wall 
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able changes m mtra abdominal pressure such 
as coughing cau cd no change m the size of 
the shadoii of the gall bladilcr and c\cn when 
the cannula was led outside of the abdomen 
onlj a few drops of bile the actual duct con 
tent were expelled It would seem therefore 
that the mtra abdominal pre sure ph> a \ cr> 
small part m the cmpt\ing mechanism of the 
gall bladder 

NVTURE OF THE TESIONSE OI THE GALL 
DL VODER TO THE EOC UE\L 

1 he obser\ atiun of Sosman ( ) that the gall 
bladder emptied normallj in a patient who 
had had a re&ection of the pvlorus and gastro 
jejuno tom> sugge ts that the response does 
not depend upon loc il stimulation of the mu 
cous membrane of the duodenum Whitaker 
claims that the empt\ mg of the gall bladder is 
independent of the flow of pancreatic juice 
but we have not confirmed this latter finding 
W e excluded pancreatic juice from the duode 


num b> separating the pancreas from the duo 
denum and by ligating the pancreatic ducts m 
3 cats and i dog and m these animal no 
emptying of the gall bladder occurred after 
successive meals of egg and cream 

I here is some e\ idence that the gall bladder 
IS influenced b> certain internal secretions 
such for in tance as adrenalin but the inter 
prctation of this action is not quite dear for 
after complete removal of both suprarenal 
the gall bladder empties normally in response 
toafatmeal an observation made b> Bojden 
and confirmed by us In a further in\e ti a 
tion of a possible hormonal action we have 
injecteil mtravenousK sccrctin insulin pan 
creatic juice and alcoholic and acid extracts of 
cow and dog gall bladder all of which injec 
tions had no otTect on the size of the gall blad 
dcr Nor did the direct injection of e g >olk‘ 
into the gall bladder accelerate its emptjm 


COMMON DUCT 


I he common duct is generally looked upon 
as merefv a passive channel and indeed its 
thin wall and the paucity of muscular fibers 
lend support to this belief Nor has any spon 
tancous movement of the common duct been 
observed m man or other mammalia Com 
parativc and experimental studies su e»t 
that It ma\ have a more important rOle form 
many fowls the common duct exhibits well 
marked muscular contractions The contrac 
tions are easily seen m the pigeon and other 
birds as has been observ cd by Doy en (5) and 
others To observe these contractions in the 
pigeon the abdomen 1 opened under ether 
anTsthesia and access obtained by removin 
the lower part of the sternum \ctive move 
ments of the common duct are then readily 
VI ible I hey occur quite frequently some 
times every 5 or 10 seconds and are of true 
peristaltic nature a w ide relaxation pha e 
prccctling the contraction and extendin 
rapidly from the portal fissure down to the 
papilla of Vater \s the duct 1 thin walled it 
Is easy to see dark bile accumulatino at the 
upper end of the duct and then rapidly bein 
propelled down into the intestine If thewt 
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ter IS opened a spurt of bile is seen to follow 
each contraction 

We ha\e attempted to show in the cat 
mo\ements of the common duct by an indirect 
method The common duct was filled with 
lodopin and all the hepatic ducts and the cys 
tic duct were ligated to prevent its being 
washed out b> fresh bile Roentgenograms 
taken at intervals showed that the common 
duct emptied during a period of 12 hours 
This seems to indicate active movements of 
the common duct but other factors such as 
the action of the duodenum ma> be present 

VDSORPTIOV FROM TltE GALL BLADDER 

In searching for an alternative opaque 
material to iodized oil for experimental use we 
found that sodium iodide rapidly disappears 
after injection into the gall bladder This 
rapid disappearance at first believed to result 
from empt>ing from the gall bladder proved 
to be due to its absorption through the gall 
bladder wall and occurred just as rapidly after 
ligation of the cystic duct Chemical tests 
showed the complete disappearance of the so 
dium iodide from the gall bladder within a few 
hours Subsequent roentgenograms showed 
Its presence m the urinary bladder (Fig s) 
The process is probably a physical one not dc 
pendent upon a specific property of absorption 
b> the gall bladder wall The disappearance 
of the sodium iodide from the gall bladder 
after ligation of the cystic duct was not has 
tened by the administration of a fat meal 

CONCLUSIONS 

The emptying mechanism of the gall blad 
der IS dependent partly upon an intrinsic mus 


cular action partly upon its elasticity and 
partly upon the ebb and flow of fresh bile from 
the liver The last f ictor is of especial impor 
tance m animals in which the anatomical 
arrangement of the gall bladder precludes its 
complete contraction as m the monkev 
Variations of intra abdominal pressure play a 
minor role in the emptying of the gall bladder 
Peristaltic contractions of the common duct 
have been observed in pigeons and it is sug 
gested that they may take part in the flow of 
bile in some mammalia The response of the 
gall bladder to a fat meal depends upon its 
absorption through the intestinal wall It is 
not proved whether the response of the gall 
bladder is due to hormone action or nervous 
excitation Sodium iodide is absorbed by the 
gall bladder wall 
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ACCORDING to the law of contrary in 
/ \ nen ation promulgated b> Mcltzcr (7) 
■L V bile storage and bile discharge are 
controlled bj a mechanism of reaprocal re 
flexe between the gall bladder and the 
sphincter of Oddi The ob er\ alions of I otter 
and Mann (.8) and McMastcr and Elman (6) 
supported this Mew On the other hand 
Burget (21 and Copher and kodama 
minimized the importance of the action of the 
intramural segment of the <ommon duct and 
emphasized the rule of the duodenal mus 
culature m the control of the flow of bile 
into the intestine 

In order to detcnnine cxpcnmentall) 
whether the sphincter is es cntial for normal 
gall bladder function complete exclusion of 
the sphincter and complete sexcrcnce of its 
neuromuscular contmuit) with the gall blad 
der must be insured In addition a reliable 
method of observing the action of the gall 
bladder under relati\el> normal conditions 
is necessar> \ consideration of these factors 
suggested the procedure which was emploxcd 
in the following experiment 

The common duct was divided extramural 
1} and the proximal egment was transplantwl 
to another part of the duodenum Thi allowed 
the duodenal musculature to act directlj 
upon the wall of the duct (which was prac 
tical!> free of intrinsic smooth muscle libers) 
the sphincter was eliminated and the neuro 
muscular connection with the gall bladder 
was severed In order to insure lirm union 
at the site of the transplantation a number 
of weeks were allowed to elapse Then the 
function of the gall bladder was determined 
b> means of serial cholecystograms made ac 
cording to the method described b> Graham 
Cole and Copher (5) Ihis method was 
chosen because it permitted frequent obscr 
\ations of the tilling and emptying of the gall 
bladder under normal conditions 
Ap 1. po, t b w I pp. a 0, 


T 1 CHNIQUE 

Under ether anxsthesia and with a eptic 
precautions the common duct in do s was 
isolated and doubly ligated just above its 
entrance into the duodenum \ linear in 
cision 2 centimeters long was made iti the 
anterior surface of the duodenum 6 centi 
meterj, and 8 centimeters rc pectively from 
the pvlonc sphincter Ihe duct was divided 
centimeter proximal to the ligature and 
the free end was fuxed at the lower an le of 
the opening in the duodenum which was then 
closed by 2 inversion suture Silk was used 
throughout 

Cholecystograms were obtained m the fol 
lowing manner o 12 grams of sodium tetra 
lodophthalcm per kilo bodyweight was in 
jeclcd intravenousK Eighteen hours after 
the injection of the dye the first \ rav film 
was taken 1 hen the dogs were fed with the 
yolks of 3 eggs in 200 cubic centimeter of 
cream (i) and films were taken at interval 
of I 3 6 and 24 hours after the meal 


FVPERIMENTAL RESULTS 
Dog 871s Male Weight 15 4 klos Operation 
Octo^r 21 1926 The p oximal stump of the ci 
Milcd common duct ^ as implanted into the cuo 
denum 6 centimeters from the p)loric pnmeter 
The pictures of the first scries of cholecj stograms \ ere 
taken December 14 1926 S4 day after ope at oe 
The gall bladder shadov was normal in size an 
density at the 18 hour observation Following ice 
feed ng of the egg yolk a d cream mixture tcer 
V as a progressive diminution in the density ot I 
shadow but only a slight decrease 11 size at tne i 
and 6 hour period After 24 hour the shadow 


w s still present , 

A second senes of \ rays ms taken April 1 5 ’ J 

119 days after the 6rst scries The 5 

shadow V as of normal size and density at tn 
hour period \fter the meal ho\ e cr the r 
differed from those obtained at the ptc^°us 
ination At this observation there was aprog 
decrease in the size of the shadow with an in 
in the de sity at the i and 3 hour penod 
hours the shadow was about the same as at 3 



Ho I Gross appearance of the gall bladder and I 1e 
ducts of Do 8715 I 3 da> after the transplantation of 
the pToiHmal se ment of the divided common duct \ 
indicates the site of the ligated spl meter of Oddi and T 
th site of the tran plantation Half size 

After 4 hours it had disappeared complelcl> 

(IiR 3) 

The dog t\as in excellent condition and was killed 
with ether on April 14 ip 7 175 da>s after oper 
ation The {.ross appearance of the gall bladder and 
bile ducts at autopsv ts shown in Figure i The size 
and shape of the gall bladder corresponded closcI> to 
the cholecystograms it was filled with dark green 
viscid bile which was sterile upon culture The cjslic 
duct was normal The common duct and the mam 
hepatic ducts were dilated The intr'imural segment 
of the transplanted duct was patent The site of 
the choledochoduodenostomv was 4 centimeters 
from the pyloric sphincter this was closer to the 
p>lorus than at the original transplantation due 
probably to retraction of the duct during the process 
of healing A few thin omental adhesions surround 
ed the lower end of the duct The old distal stump 
of the divided common duct was recognized bj a 
small nodule on the posterior surface of the duo 
denum (indicated b> \ in Fig i) 

Dog 8716 JIale Weight ii kilos Operation 
October 25 1926 The proximal end of the divided 
duct was implanted into the duodenum 8 centi 
meters from the pjlonc sphincter The first senes 
of cholec>stograms which was taken December 7 
1926 43 davs alter operation showed a gall bladder 
shadow of normal outline and density at the 18 
hour observation After the feeding of egg >olk and 
cream the following changes occurred at i hour the 
shadow was smaller and more dense at 3 hours it 
had returned to its original size at 6 hours there 
w as again a definite diminution m size w ith increased 


densilv \ftcr 4 hours the shadow hail disappeared 
(Fig 6) At the time of this cholcc>slognph\ the 
dog was in good condition but subsequent!) it lost 
weight 

A second senes of films which were taken March ii 
1927 (94 da>s aher the first senes) did not disclose 
a gall bladder shadow Additional senes were taken 
March 18 and March q with the same negative 
re ulls The dog was killed with ether on April 9 
1927 166 davs after operation At autopsj numer 
ous adhesions were found at the site of the trans 
plantation which was 6 centimeters from the pvlorus 
One of the adhesions extended over the cvstic duct 
and occluded its lumen The gall bladder contained 
a small amount of thick inspissated bile its wall 
was thickened The common duct was slightlj di 
lated The intramural portion of the duct was 
patent The site of the original occluded sphincter 
was identified 

In both dog microscopic examination of the liver 
gallbladder hepatic and smaller bile ducts and pan 
creas revealed no abnormalities The epithelium of 
the common duct was flattened 

RESULTS 

In order to interpret properly the chole 
ejstograms which were obtained after division 
and transplantation of the extramural seg 
ment of the bile duct they were compared 
with the gall bladder shadows obtained from 
2 normal dogs under the same conditions 
the same technique being used In the first 
dog a normal cholecvstogram was secured 
and the feeding of egg yolk and cream caused 
a progressive diminution in the size of the 
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n 4 (left) Dog 8715 At the openin of the tran planted duet m the duodc 
num The musculans of the duodenum 1/ surround the base of the bile duct P 
^hich has ilU I protrudi mto the lumen of the intestine X15 
Fi 5 Dog 8715 Trans tion from bilc duct ep (hebum B to intestinal ep thcl um 
characterized b> goblet cells C Taken f om the area included in the r ctangle in 
Fi urej Xa 5 


shadow with an increase m dcnsitj at the i 
and 3 hour observitions at 6 hours the 
shadow was the same size as at 3 hours but 
less dense after 4 hours it could be outlined 
faintU In the second dog feeding caused no 
perceptible change m the size of the shadow 
but its densitj was decreased in the i and 3 
hour films at 6 hours the cholec>stogram 
was practicall) the '^'ime as the original one 
at the end of 24 hours a definite shadow was 
still present These observations indicated 
the variations that occurred in the chole 
cjstograms of normal dogs following an egg 
volk and cream meal Similar variations were 
observed bv Graham (4) in dogs and by 
Whitaker and Bo>den (9) in man 
A comparison of the roentgen appearance 
of the gall bladder m the experimental dogs 
with that of the normal dogs showed that the 
experimental results were well withm the 
limits of normal v anations 
The persistent absence of a gall bladder 
shadow in dog 8716 in the second senes of 
roentgenograms was explained at theautops} 
bj the discov cr3- of an adhesion which oc 
eluded the lumen of the cjstic duct This oc 


curred subsequent to the earlier series in 
which the hlling, and empt>ing of the gall 
bl iddcr were normal 

STUDY OF THE TEPUR 

Athough cboledochoduodenostomj has 
been performed successfully in man and in 
dogs little is known about the nature of the 
repair at the site of the transplantation The 
2 dogs which were used m the preceding ex 
perimcnt afforded the opportunit) to make a 
detailed histological studj of the intramural 
portion of the transplanted duct and the proc 
ess of healing 

The segment of the duodenum which con 
tamed the transplanted duct was removed 
immediately after death and fixed in Zenker s 
fluid Then the specimen v\as embedded in 
paraffin and serial cross ections were made 
and stained with hccmatoxvlin eo>m and by 
Van Gicson s method 

The chiracter of the repair was essentnllv 
the same m both dogs Due to the fact that 
the duct penetrated the duodenal muscu 
lature in an irregular S shaped manner two 
lumina appeared in some of the sections P 
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rcprc cntin„ the proximal tml and D the 
di tal end of tlu same duct in E ii,urt The 
lumen of the intrimural part of the duct was 
smaller than that of the somewhat dilited 
extramuril egmeiit 

I he trueture of the duct rcmaincil intact 
The wail eon i ted of tibrou> tissue inter 
sper ed with a few smooth muscle libers tnd 
was united to the adj icent duodenal mus 
culature b\ 1 1 i\cr of eonnectixc tissue which 
was practicallv an integral part of the wall 
It elf Ihe muco a was thrown up into fold 
and \illi which were lined b\ imple columnar 
epithelium (1 ig ) Toward the pcnphcr\ of 
the cells the cytoplasm contained fine hpoid 
droplets which arc found normally in the 
epithelium of the biliary tract few gland 
lined b> the same type of cell were present 
in the submucosa 

The transition from bile duct epithelium 
to intestinal epithelium occurred at the duo 


denal orilice of the duct dig 4) and was 
idcmihed b\ the appcirance of goblet 
cells (I ig 5) Ihe site of union of the appo ed 
urfaecs of the duodenum was marked b\ an 
irregulanty in the arrangement of the mooth 
muscle liber and a thin connectueti ue 
scir Some of the suture were still 

No histological change were obserxed in 
sections yyhich were made of the orij^inal 
obliterated phincter of Oddi The epithelium 
stained yycll thcyilli which are a normal fea 
ture of the muco a of the sphincter were 
pro cut and the mooth muscle bbers of the 
yynll were intact 

The fact that normal cholec>btograms were 
obt lined indicated that the flow of bile into 
the. duodenum y\as not affected appreciably 
b> the distortion of the duct w hich w as found 
at the site of the transplantation 
T he regeneration of the mucosa of the trans 
planted duct was characterized b> the for 
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mation of \illi Normall) the latter are not 
found in the mucosa of the extramural scg 
ment of the common bile duct The union 
beti\ cen the duct epithelium and the intestinal 
epithelium occurred at the orifice of the duct 
without anj interruption in the contmuitj of 
the mucosa 

After prolonged ligation and disuse the 
structure of the original sphincter remained 
unaltered 

SUililARl 

I After complete dnision of the common 
duct and transplantation of the proximal 
egment relatnelj normal cholecjstograms 
uere obtained in dogs 

A specialized neuromuscular relation 
ship between the gall bladder and the sphinc 
ter of Oddi nas excluded 

3 A stud) of the repair at the site of the 
transplantation \ias made 
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AB\ORM\L commumcitions between 
/-\ irteries and veins ma\ be divided into 
^ ^ two groups congenital and acquired 

The latter are the re ult of trauma often m 
the form of stab and bullet wound and 
form the majoritv of such conditions The 
former arc rare and therefore all the more 
interesting there is no history of trauma 
but thej manifest themselves at birth or a 
vataing time afterward and run a progres 
sive course Callander in ig o published a 
comprehensive review of the literature on 
artenov enous fistula collecting records in all 
of 44/ ca es beginning with that dc enbed 
b\ William Hunter in 1737 He found that 
383 of the cases were due to trauma that in 
34 the etiolog) was unknown and that the 
remaining 3 were of congenital origin these 
being reported b\ Bushc Hcwetl and 
Halsted One realizes of course that cases of 
the congenital tvpe are probablv not so rare 
as the pautitv of the number of recorded cases 
would lead one to uspect man> no doubt 
having escaped report m the literature Cal 
lander s rev lew show s w ell the preponderance 
ol cases of the acquired tvpe usually found 
Bushes patient wa a girl aged >car 
and 7 months pre enting a purple pulsating 
tumor about centimeters b) i centimeter 
in the region ol the right temple i he tumor 
had e\i ted and gradually enlarged from 
birth and for the j month prior to examina 
tion had been attended by hxmorrhat,e 
W hile pre ure w as being made on the carotid 
vessel Bushc removed the tumor with a 
few quickh executed sweeps of a scalpel 
With pressure on the carotid released almost 
the whole of the raw surface spurted blood 
the htemorrhage being controlled at hrst b> 
the actual cauterv though eventuallj liga 
tion of the external carotid was necessaij 
In the case reported bj Hewett the patient 
was a girl aged 17 jears whose right thigh 
S bnu ted ( p bl i 


from birth had been larger than the left \s 
lon„ as the patient could remember she had 
had a peculiar beating in the affected limb 
\t first the swelling was confined to the thi h 
spreading later to the leg and finallj involv 
ing the foot The report sa\s that h>dro 
ccphalus was pre ent m mfanev (evidence of 
a concomitant congenital anomalj) Exam 
ination showed the right lower extremity 
much enlarged and 5 centimeters longer than 
the left the superficial veins were large and 
tortuou although quite soft and easily 
emptied of their contents In the enlarged 
femoral vein a distinct vibratory thrill could 
be felt and traced upward to the juncture of 
the two iliac veins where it ceased \ loud 
continuous blowing sound could be traced 
up the vein to the same spot Ihcre was a 
loud systolic murmur at the apex of the 
heart but the si/c of the organ was not 
mentione<l Hcwelt s treatment con isted in 
placing harelip pins under all the veins he 
could see and compre in the vesel bv 
twisted suture placed under the pins which 
were allowed to remain m place 8 dav The 
treatment wa not succt sful and the patient 
was dismissed in slain quo Hewett believed 
that an arteriovenous communication exi ted 
on the right side between the common iliac 
vessels at their point of cro ing 

Hal ted s cast of much more recent date 
was a girl aged n veirs with a throbbin*^ 
swelling in the right side of the neck \ 
throbbing and bu<jzing were discovered , 
days after birth but an actual swcllino was 
not observed until the ninth year U opera 
tion a fistula wa found between the external 
carotid near its origin and one of a mas of 
greatly dilated vein Great dilatation of 
both common and external carotid arteries 
was noted whereas the internal carotid was 
surpn mgh small The heart was normal and 
even in rhythm At the time of a second 

A t T 
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operation (>}/ >eirs later there ^\e^c no signs 
or s\mptoms of cardnc in\ol\ement 

The most recent cases of congenital arteno 
\enous ftstuli ^\ere reported bj Reid (16) a 
former pupil of Halsled There art 6 in all 
including that of Habtcd Reid haaing had 
occasion to perform an operation on the 
patient b)/ } ears after his former teacher 
The situations of the lesions in the 5 new 
cases ^^ere as follows the left lower caehd 
the right subclavian and transversahs colli 
vessels the left anterior tibial vessels the 
right cerebral vessels and between the m 
ternal carotid arterj and the cavernous sinus 
Thus 4 were in the head and neck and i in 
an e\tremit> 

We arc reporting here 9 additional cases of 
congenital abnormal communications between 
arteries and veins which have been seen at 
the Mayo Clinic since 1916 We were able to 
carrj out detailed clinical studies in Cases 
3 S and 8 

REPORT OF NEW CASES 

Case 1 A girl aged 23 vears had been troubled 
since birth b\ a bunch of bluish dilated veins over 
the right occipital and temporal regions Trauma 
apparently aggravated the congenital condition for 
after the age of 10 vears when she oas struck by a 
stone near the dilated veins these began to enlarge 
and the dilatation gradually extended downward 
into the neck 

A large mass evidentl) of pulsating veins was seen 
over the right lateral aspect of the head and the 
right side of the neck (Figs i and 2) There was a 
loud bruit audible throughout the mass and a marked 
thrill just in front of the ear The svstolic blood 
pressure was 1:6 and the diastolic go the pulse rate 
w-a 84 A systolic murmur was heard at the apex of 
the heart but there was no enlargement of the organ 

The first operation was performed August 3 1016 
Arteriovenous anastomos s was found on the right 
side of the neck and on the scalp extending to the 
median line in the parietal and occipital regions 
Distinct pulsation was evident throughout the entire 
mass Tie largest vein in the neck was apparently 
the external jugular which extended down over the 
sternum and reached the median line This vein was 
about 5 centimeters in diameter Ligation of the 
external carotid stopped pulsation in the entire mass 
The veins of the neck were excised 

Vt a second operation August ii the incision was 
carried from the front of the ear up to the median 
line and o\ er the occiput a flap w as turned back and 
Cirsoid vessels dissected out Some of the vessels 
were ruptured during the operation and a great deal 
of hremorrhage ensued A slight amount of pulsation 



Fig r (left) Dilated vens of n ht side of head and 
neck (Case i) 

Pi Head sha cd sho nn mass of dilated veins in 
scalp (Case i) 


was observed m the vessels at this operation The 
patient recovered from the operations butdicdabout 
/t months later from bilateral pulmonary emphj 
sema and bronchopneumonia 

Case A girl aged 10 years complained of 
prominence of the ey es N othmg abnormal had been 
noticed until she w is about 4 \ cars of age w hen the 
right eye appeared more prominent than the left 
This prominence had become more noticeable as 
time went on 

riierc was some degree of exophthalmos of the 
right eye large subcutaneous dilated veins were 
visible above the inner canthus and the medial half 
of the eyebrow The eve could be pushed back /" 
inch into the orbit and the sw elling about the medial 
part of the eye could be easily reduced by pressure 
A typical arteriovenous thrill and murmur could be 
felt and heard over the veins The svstohe blood 
pressure was 115 and the diastolic 74 the heart was 
normal 

At operation February 12 1918 the right external 
carotid artery was ligated The exophthalmos pulse 
and thrill disappeared and the patient has not had 
further trouble 

CASE3 Aman aged2oyears had been born with 
the right arm larger than its fellow (Fig 3) The 
condition did not cause symptoms until he was ii 
years of age when he began to have speJJs during 
which the arm became swollen and painful with 
accompanying general malaise After the second 
spell the wrist and fingers became ankyloscd and 
suppuration of the middle fing r ensued The patient 
first came to the Mavo Clinic in 1919 when the right 
arm was seen to be of greater girth than the left also 
exceeding it in length by i 25 centimeters A pro 
nounced arteriovenous bruit was heard m the palm 
and also in the clavicular region of the right side 
Roentgenogram of the hand showed destructive 
arthntis of the proximal ends of the metacarpal bones 
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th rk ng t IS due to inflimmat on inci ed the 
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\t pc t Febru Q I thear lofsttell 

g as fir i e 1 cle 1 th a catgut hxmo tatc 
Itch d the hug iilaiel cins ere rem d \ 
Cl cuhr utu c a th n place 1 from ben th in the 
t u f the Ip enc Img the e tire incis on 
bin th op ratio there ha been ofu thertr ble 
The cong ilal or g of th s ineu 1 m 1 p n to 
o 1 1 able d bt Th absence of ant hi to t of 
tr um n t 0 cl SI c e\ dence The 0 et of the 
tumor at the a^c of 6\cirs gg tsth t the lesion 
a qu rc 1 

Cacs \ ma age 1 30 cars came to the Majo 
Cl I c n Q s >n count f the pr gre s f n 
abn rmil tt f th ght upper e trem tt Thi he 
tiled haJ ah 1 larg r thin the 1 ft At 
b t the igc f 3 ea he ju 1 the ght I ttle 
fi gc h le plat g bl b 11 a 1 it g ad Ih bee me 
ankvio I II the f undthate cnasl htabra 1 n 
ofthsf g took r 2 month to heal I giShe 
began t Ice that the ei s theb cLofh h nl 
e ebccom gmorepomi nt nd became a ae f 
atendcnct t ard numb e 1 the fleeted a m nd 
ha 1 Thi h d nte fe ed g eatly tt th h s ok He 
fi st visited the Maj Ch cm 92 thcnattptal 
t 10 enou thrill s felt at theb s of the thenar 
d hvpotheni em ence A br it th s\ tolic 
e acc bation c uld be heard er the area of th ill 
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T VBLE II — SURE ACE TEMPERATURES OF UPPER 


EXTREAIITIES IN CVSE 5 MAY 1 7 I9 5 
ROOM TEMPERATURE 23 8 DEGREES C 


Tip of third fin cr 
Tip of thumb 
knuckles 
Do sum of isrist 
5 cm abo%e wrist 
1 3 cm above n t 
10 cm below elbow 
% cm above elbo v 
15 cm abo e elbo 
10 cm bclo V shoulder 


30 9 30 8 

31 3* «» 

31 S 30 1 

31 61; 29 8 

3« 7 30 5 

33 3 30 S 

33 S 3* o 

32 7 3> 8 

33 3 3* 5 

33 3 32 3 


There was atrophv and gangrene of the distal phalanx 
of the little finger An arteriov enous aneurism of the 
right ulnar artery and vein just distal to the annular 
ligament was excised and the artery proximal to 
the aneurism was seen to be enormously dilated its 
diameter being about 2 5 centimeters The radial 
artery was exposed and found to communicate with 
a large vein in the anatomic snuffbox both artery 
and vein were ligated The ankylosed little finger 
was also amputated at this time 101923 ulceration 
of the index finger took place although there was no 
history of trauma and gangrene ensued The patient 
returned and the finger was amputated He became 
gradually worse and the right hand became a direct 
hindrance to him In 1925 dry trophic ulceration 
appeared at the site of amputation of the index finger 
and on the middle finger 

Numerous large dilated tortuous and pulsating 
veins were seen on the forearm and dorsum of the 
right hand being more marked on the medial side 
(Fig 4) \ thrill was felt and bruit heard as far 

proximally as the middle of the arm The right arm 
was 1 25 centimeters longer than the left and aver 
aged between 4 and 5 centimeters more m circum 
ference than the left The s> stolic blood pressure was 
120 and the diastobc 80 The pulse rate was 85 
The heart was markedly enlarged the apex down 
ward and to the left and a marked systolic thrust 
was seen over the lower part of the praicordium 
There was a systolic murmur over the base No 
signs or symptoms of cardiac decompensation were 
present 

There was marked difference m the surface tem 
peraturc of the two upper extremities (Table II) the 
right arm being the hotter 

Table I shows as m the previous case that the 
venous blood in the neighborhood of the artenove 
nous communication contained so much oxygen as 
to be almost arterial 

Amputation was performed through the forearm 
During the operation the bleeding from the numerous 
dilated veins was like that from arteries 

Dissection of the amputated part disclosed dilata 
tion of both arteries and veins and multiple fistulx 
between them (Figs 6 and 7) The condition is also 
well shown by roentgenographic examination after 
the injection of a solution opaque to roentgen rays 



Fi 4 (above) Dilated and tortuous vessels on dorsum 
of hand and forearm (Case s) 

I ig S Amputated arm alter injection of barium solu 
tion (Case 3) 

(Fig 5) The solution returned almost immediately 
through the cut ends of the vessels and after it had 
congealed a roentgenogram was made It i» of 
interest to note that while the solution fills the 
dilated proximal arteries and veins the more distal 
vessels are only partially filled because of the short 
circuiting due to the fistulous communications 

Since the operation the local physician reports 
that the patient s condition is excellent 

Case 6 A man aged 24 years came to the Mayo 
Clinic in 19 2 Ever since he could remember his 
nght foot had been larger than the left In 1909 an 
ingrowing great toe nail of the right foot was operated 
on It became infected and for 4 years constantly 
drained pus the toe eventually turning black In 
1913 there was a sudden haemorrhage from the 
dorsum of the nght foot near the metacarpophalan 
gcal joints the bleeding was stopped b\ binding the 
foot The great toe was amputated m 1914 and 
since that time there had been several haemorrhages 
The patient had noticed that the right foot was much 
swollen and he felt pulsations in the foot leg and 
thigh An ulceration on the dorsum of the right foot 
still persisted A y ear before the patient s admission 
to the Clinic the foot was operated on and the 
anterior and posterior tibial vessels were probably 
bgated 

All the superficial v eins of the right leg w ere great 
ly dilated (I igs 8 and 9) The great toe was absent 
and there were chronic ulcerations on the dorsum of 
the remaining toes Thrills and bruits were present 
from Poupart s ligament distally as far as the toes 
The right foot felt like a mass of spongy tissue 
Pressure over the internal saphenous vein immediate 
Ij caused the foot to swell There was a loud blowing 
systolic apical murmur and the lesion of the heart 
was diagnosed as chronic mitral endocarditis with 
regurgitation (as the patient gave a history of pre 
vious rheumatic fever the condition of the heart 
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I 6D idpm 1 pttt IcJltl fbll 

Ih t I m (C ) 


could ot be att buted to the a 1 c e fl cts f the 
stateofh teg) R entgenogram oftheheart lidn t 
h \ largement The b nes f the f ot t 

normal b\ entgenogram The s\ lohe bJ 1 
pr u e IS 130 a d th du tol c o the pul e rate 
as ho 

the fr t oper t Ma 4 0 th t r 

tibi 1 arte \ 1 the \ein n the dorsum of the f ot 

c e 1 g t d The a te \ j t pr m 1 1 th t 

rse crur 1 I g m t as I lat J to a I am ter of 

b ut 3 / e nt mete 1 t all ma k llj th td 
The arter c us commu t n c ulJ not I 
1 c ted def nitelv 

^t the t mt f the eco 1 ( to J U o the 
but and thrll still e tenJel tlose the joplieal 
space the leg as amput t 1 1 a ait mpt t p 
er e a u eful t mp Ml \e c ma kedl\ c 
Ja g d some t a d meter f 3 75 centimeter 
ihep t c t as exam d A g t 6 dtbec 

d ti n of the leg f n I to be li fa t v tie \ei 

e n t enh gc I a b fore the opcrati ns and no 
thr 11 ould be felt 0 b u t h I 
Case 7 ^ oman age 1 24 jea amc to the 

MasoClini J uar 6 10 3 Items fi cm nths 
bef e she hid 1 ot ed lingo the ch tie 
s clli g h d graduatlv e la gc 1 a d fo a II had 
h d a blu h t ge hich disappeared later Th re 
ha I been n a oc t d pa 
The as a pul at gi egular turn nihechn 
to the left of the median line and e tending do 
rd so a t ro h n the subme t 1 gi n The 
tumor mea u d pp m t 1\ sbv sbv 5 ti 
met s It a oft la lef nite thrill a as palp ble 
The ystolcb! Ipre ure as i 8 ndthediast lie 
8 the p Ise rate a 8& Th h t as normal 
Ope at n pc f m I J nu > 30 Th 1 ft 
e ternalc td t \ a 1 gated an I the ze file 
t morandth f c fit pul ations tere immediate 
1 } reduced The ght e tcrnal car t d as I gated 
I bruar> 6 The neun m asd sect dandse enl 
dialed en 1 gat 1 Febru \ 3 

No embe 4 os the pat ent ctu cd ith a 
recu fence of the rginall on She adlh turn r 
h d continued to cnla ge during the last 405 
mo ths \t ope atio No ember n a pul t g 
indefi ite mass about 4 b> 3 b> centimeters n e 


1 h h la superhcial t th a t or lellv of the 
d g t mu le a remo cd There a as a 
m d rate am unt f bl 1 g The pathological 
p t h m ng oma 

The patient ret r c I M \ 96 th si ght 

f II the r ght J f the chin a slight thrill 

\ a perceptible Kn ! urn t atme t s d ed 
Ca E 8 A g 1 ageJ 16 cars cimc to the Mato 
Clini ( ha c th c it f he 1 ft f ot esti 

g tel II mother tated that fr m the time the 
r dent Via alalv th 1 ftf th d t seemed q ite 
n rm I 1 h the chil t rcachc 1 theageof 8 \e rs 
th f t haj eem d t b h tte tha the other 
Three ci It m 11 c b began t appe r on the 
do urn f (he toes graduall n rea ng in ize and 

acc mpan d 1 % a 1 cha g f g c h p Be 

cau ofthe pread flh ulcerous area the uterf u 
t e ere ampul 1 d in M ch 04 The g I as 
( Id at th t t m th t he as uffer ng f m tuber 
losis fthefot Onacfo nt of a similar co (lit n 
f the great t thi g d g t as amputated 

the ft! g \ V ml e 

Ml the t e f the 1 ft f ot ha 1 been amp tated 
the tump s olle 1 c\ 1 a 1 near the 
me 111 Stic flh 1 stal J a a cab c ere 1 sinus 
h hh If teJ nee the hr t operat fT g 1 ) 
The f l i un 1 1 h t 1 ste 10 to the int rnal 
m lie I s a n c b ut 3 c nt meters d m 
cte e h ch a 1 t ct thrill \n h onou th 
th pul e a palpable O th dorsum f th fo t 
a similar thrill c 1 1 be felt c a large are On 
ausc Itatio f the 1 ud c ntinu bru t 

ith e cc b t c P d g t the \ t Ic f 
th h t a hea d Thi b uit Itho gh of max 
mal nten ilv o er these areas c uld be hca 1 s 
far pro imall as the middle f th c If Th legs 
e c equal 1 Ic gth The 1 e rt \ a ot e 1 g 1 
1 the (1 t m t 1 s i as acce t at d lie 
a t 1 bl dp e o an 1 the hast 1 S 
Ih pul at a 8 Re tgcnographic e am n 
t n f the f ot h I tl t all th t c h d be 
amputated through the m d He of the m tata al 
bull s: n of the! c ot It c ble 

Calor m trie stud cs e e made \ tl th Ste a t 
Kegemes foot cal meter to letc mine the h at 
emission of both feet (Table 111 ) 
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It ^iH be seen that the left foot was emitting ncarlj 
I times as much heat as the right 
Table I\ shows that from the knees downward the 
temperature of the left leg became progressi\el> 
higher than that of the right the maximal difference 
was attained at the heel 52 degrees C (8 6 
degrees I ) 

In this condition one would expect to find the 
ox\gen content of the \cnous blood in the vicinit> 
of the arterio\ enous communication \ arj ing grcatl> 
from normal (Table I) Thus the venous blood from 
the affected (left) foot contained more than four 
times as much oxvgen as that from the right and 
consisted of nearlj pure arterial blood The total 
volume of whole blood was found to be to6 cubic 
centimeters for each kilogram of bod> weight 
June 36 the dorsalis pedis and posterior tibial 
arteries m the left foot were ligated In consequence 
of this procedure the foot appeared to improve for 
ashorttime Julv 7 itwasseen that the total volume 
of whole blood was 88 cubic centimeters for each 
kilogram of bod> weight this was a marked decrease 
\fter a few weeks the foot began to cause pain again 
and the scab covered sinus at the distal end of the 
foot did not show anv signs of healing The patient 
returned and the foot was amputated 
PathoIogicaIl> this seems to be a case of multiple 
aneurismal varicose or cirsoid aneurism 

TABLE III — CALORI3IETRIC STUDIES OF BOTH 
FEET SHOWING THEIR 31 VKKED DISSIMILAR 
1T\ OF HE \T E3IISSIO\ CASE 8 


Date 6-i8- , 

Blood Pres urc 

Sjstol C 20 

Diaslol c So 

Pu!«e So 

Tempc ture ( C ) 

Outdoor 4 

Room 3 8 

Rj ht foot 

Total calones for lo minutes 68o 

Surface area (square inches) 9 

Calones for each minute for each square 
inch o 73 

Left foot 

Total calones for lo minutes 7100 

Surface area (sq are inches) 8 

Calones for each minute for each square 
inch 8 6 


Case 9 \ bov aged 6 >ears was first seen in 

June 1921 He was quite well until the previous 
November when the parents noted slight pufTiness 
of the left upper evclid Shortlv afterward the> 
noted pulsation m the region of the inner canthu«i 
and then a distinct bruit over different parts of the 
head 

The patient was well nourished There was slight 
exophthalmos of the left e>c with some congestion of 
the conjunctival blood vessels Pulsation was visible 
and a bruit of maximal mtensitj over the left 
temporal area could be heard over the whole skull 
Pressure on the left common carotid artcr> reduced 
both thrill and bruit considerably The heart was 
normal The svstolic blood pressure was 108 and 
the diastolic $2 the pul e rate was 98 Examination 
of the fundus disclosed bilateral choked disc At 
operation Juh i the left common carotid arterv 
was ligated just below its bifurcation In May 1923 
there was no marked change m the patient s con 
dition the exophthalmos pulsation and bruit still 
persisting 

The main points of interest in the nine cases are 
summarized in Table \ 

ETIOLOGY 

The studies of Sabin and Woollard appear 
to explain the occurrence of these arteno 
venous communications on an embr> ological 
basi^ since both arteries and veins arise 
through differentiation from a common capil 
lary plexus Sabin finds that in certain embry 
©logical vessels the direction of the flow of 

TVBLE IV — faURFVCE TE3IPERATURE OF FEET 
AND LEGS VIEASURED AS FVR AS POSSIBLE 
OVER CORRESPON-DING VRE \S JUNTl 1 7 
19 ^ RO03I TEMPERATURE 23 8 DEGREES C 


A 

T inp« t 
R ght 

C 

L ft 

Heel 

5 6 

30 8 

Dorsum of foot 

275 

32 3 

10 cm interval p 0 mall} 

I 

9 

32 

2 

29 3 

31 9 

3 

30 2 

31 4 

4 

30 5 

31 8 
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r8(b)D!tt fpfil dh 
I t f t s (C f) 

Iggl ptfl h dltd 
rCa 0) 

blood ma\ be re\ersed to that these \essel 
\\luch function as arteries during one stage of 
dc\ elopment function as a eins during another 
she mentions the subintestinal arter> and the 
a ena capitis medialis as examples \\ oollard s 
diagrams sho^\ clearly the capillary network 
through which the forelimb bud of the pi" 
embryo hrst gets its blood supply and how 
at a later period when the subcla\ian arttr\ 
and xein are beginning to be differentiated 
there are multitudinous communications be 
tween the two \essels Because of this slate 
of affairs existing in the embryo Peid (ly) 
aptly expresses wonder that congenital com 
munications between arteries and \cins do 
not occur more frequently 

This embr\ological explanation also satis 
factorily accounts for the multiple commu 
mentions usually found in congenital case in 
contrast to the single communications usually 
present yyhen the etiological factor is trauma 
It IS interesting that Rcid in hi congenital 
case of arterioxenous fistula between the sub 
clayian yessels found that the artery and 
yein were each connected with the interme 
diate mass of dilated \eins by a single \esscl 

SITE OF OCCUnrENCE 

^\hereas an acquired arterioy enous fistula 
may be situated anywhere m the bo<ly de 
pending on the part traumatized congenital 
cases are somewhat more limited in their dis 
tribution the yessels of the trunk apparently 
being only rarely if e\er affected ^though 


Heyyett diagnosed the lesion in his case as 
intra ab<lominal This is the only example of 
the congenital type affecting the yessels of 
the trunk which has come to our notice An 
analy is of our cases shows the sites of occur 
rence to be head s {scalp intracranial 
i) neck 2 and extremities 4 Of Reids 5 
cases 4 were in the head and neck (2 mtra 
crimil) and only i was in the extrcmitie It 
y\ouId eem therefore that the commone t 
sites of occurrence of congenital arterioy enous 
listulc are the held both extracranial and 
intracranial and neck while the extremities 
come next m order of frequency 

Tlir LFIECTS OF yRNORMVL VRTFRIOy ENOUS 
CO\l\tUSICVTIONS 

I ho usual effects of artenoy enous fistula in 
general may be considered from three aspects 
(1) local (2) regional and (3) general or 
sy sterna 

1 he local cfTects are those manifested by 
the affected blood \c scls The blood from 
the artery flows into the distal part of the 
\ein greatly increasing the \olume of blood 
in It and producing a pressure greater than 
the ycin is normally capable of withstanding 
As a result the \em become dilated and 
tortuous Similar ehan^cs take place though 
probably not to such a great extent m the 
proximal part of the ytin The larger the fis 
tula and the longer its duration the more 
yyidcspread will be the \enous inyolvement 
in many case almost all the \eins of a limb 
which IS the site of a fi tula being alTected 
Reid (ij) found m experiments on dogs that 
there was an increase m the elastic ti sue in 
the walls of an inyolyed yein (the so called 
artenalization) \\c were able to examine 
micro copically the \cins in the Mcinity of 
the anastomo is in one case only W e found 
no eyidencc of artenalization but calcareous 
degeneration was well marked m the internal 
part of the middle coat m one section (I lo 

lO 

The effect of an arterioy enous fistula on the 
inyolycel artery consists of dilatation thin 
mngof its yyalls and degeneratiyc change m 
its coats all these changes taking place in 
greater or le s degree only proximal to the 
fistula Holman (7) has drawn attention to 
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the fact that ■when the cross section of the 
fistula IS small these changes ma> be hardly 
noticeable or e\en entirely absent although 
the fistula ma> ha\e existed for manj jears 
whereas when the fistula is large they are 
inxariablj present particularlj the dilata 
tion and thinning in marked degree As to 
the cause of these changes in the proximal 
arterj opinions are somewhat divided Some 
authors believe that the diminished blood 
pressure causes loss of tone and functional 
inertia which results in the changes just de 
scribed The objection to this thcorj is that 
the diminished blood pressure is general and 
since other arteries are not affected it would 
seem that the cause is local rather than gen 
eral Others take the vaew that the increased 
amount of blood flowing through the arteiy 
IS sufficient to account for them Reid (18) 
thinks that it would be unusual if a simple 
handling of an increased volume of blood b> 
the proximal vessels did not lead to an h>pcr 
trophy and strengthening of their walls 
While it IS true that dilatation thinning and 
degeneration of the walls of the hollow viscera 
are often the scquelx of prev lous h> pertrophy 
>et this is not alwajs so and we offer another 
explanation of these changes In the first 
place the dilatation IS acute in support of this 
are the observations that it is present onl> 
when the fistula is large and that it occurs 
almost at once after the production of the 
lesion Second the dilatation causes constnc 
tion of the vasa vasorum and this results m 
diminished nutrition of the v essel w all leading 
finallv to thinning and degeneration 
The regional effects are those evident in 
the particular limb affected The first is 
h>pertroph> as seen in the increased girth 
and length of the limb The latter indicates 
an overgrowth of the bones and is found onl> 
when the lesion has been established for some 
time before the ossification of the epiph>seal 
cartilages so that congenital cases are par 
ticularl> liable to show it The second effect 
is increase in superficial temperature and the 
third trophic changes The first two can be 
explained b> the increased volume of blood 
flowing through the limb consequent upon 
the production of the fistula The trophic 
changes are produced b> two factors first 



n 10 left foot shows s^ell " amputation of toes 
and scab co\enng the d cha gin sinu (Case 8 ) 


the diminution of the How of blood through 
the capillaries on account of its easier path of 
escape into the veins through the fistula and 
second the increased pressure on the veins 
impeding the return of deoxjgenated blood 
from the capillaries These two factors work 
mg together tend to bring about a state of 
anoxaemia of the tissues affecting more par 
ticularl> those most distallj situated On 
this account if these tissue* become even 
shghtlj injured the normal inflammatorv re 
action necc*sar> for their repair is either 
feeble or absent and hence chronic progres 
sive ulceration (partial destruction) and later 
gangrene (total destruction) supervene In 
Cases o 5 6 and 8 that is all those m which 
an extremity was affected chronic ulceration 
and gangrene were quite prominent features 
The general or sjstemic effects depend on 
the upset in the function of the circulatory 
system produced b> the development of the 
fistula and aUo on nature s efforts at compen 
sation Normally the circulatory system con 
sists of heart arteries capillary bed and 
veins The formation of an arteriovenous 
fistula create* a new path through which the 
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mil Itll continue to lion through the capil 

I in 1 timnith Its high peripheral resistance 
,l 1 i cntiil tint an adequate general Wood 
presure hould be maintained (Holman 7) 

I he S' timic effects nm be considered 
(mm three i pects (i) peripheral resistance 
1 iavs,l nr! ure (a) total lolumc of cir 
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in 3 fCa-e* ard o) On closure of the fis 
tula (ard t_ -e re c tablishment of the 
normal pe*'''hwr-l re&i tance) the diastolic 
prc' ure r to normal uhile the s>stolic 
prc' ure u JJv remains about the same al 
thou h tfc ’X mi\ be a transient rise Hoovei 
md I e-T’ reported that on closure of the 
tutuU th \-^tolic pressure rose b> the same 
am t t the diastolic but in most of the 
IX, \ evl tnumatic cases the sjstolic as 
alrxJ K nuntioncd remains the same or rises 
1 1% t Uw points As multiple anastomoses 
arx pnsent m congenital cases these changes 
I" I’xd pressure are diflicult or impossible to 
eh It because of the difficulU of closing all the 
tt lull imultaneouslj 

Uolmari has pointed out that because oi 
the easier path of escape offered to the blood 
Irom the arterial s>&tem b> an artenoxenous 
It tula the amount of blood passing through 
the s>stem heart arteries capillaries and 
\tins 1 reduced according to the size of the 
fistula that m order that the supply of blood 
through this system will be sufficient for the 
need of the bod\ an adequate general blood 
pro sure must be maintained and that one 
of the compensatorx mcchani ms to insure 
this IS an increase m the total \olumc of the 
circulating blood He pro\ed his theory to 
his complete sati faction by experiments on 
dogs m uluch he had produced artenoxenous 
listulaj showing that when the lesion was 
mall (and therefore the amount of blood 
short arcuited back to the heart w as cor 
respondingly small) the blood xolume re 
mamed constant or nearly so while with 
larger fistula: he found a defmitelx increased 
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centimeters for each kilogram of body eight 
mi} be regarded is normal for difTerent 
health} individuals On the other hand the 
blood volume in the sime healthy individual 
estimated it different times under comparible 
resting conditions ma} var} is much is 5 
cubic centimeters for eich kilogram The 
single case in our series (Case 8) in which the 
blood volume was determined before ind 
after operition showed a fill from 106 to 
88 cubic centimeters for eich kilogram of 
bod} weight after ligation of the mim 
arteries involved a decrease greater thin the 
normal v ariation This single piece of climcil 
evidence though supporting Holmans evpcr 
imentil results does not justif} an} definite 
conclusions being drawn However we hope 
in due course to have the opportumt} of 
stud} mg blood v olume m a sufficient number 
of ciscs to be able to satisf} ourselves as to 
whether the data m this single case can be 
satisfactonl} corroborated or not 
In man} of the cases reported in the recent 
literature on the subject enlargement of the 
heart his been noted sometimes iccompinicd 
by S}Tnptoms or signs of m} ocardial degcneri 
tion Until comp irativ ely rv.centl} it was 
thought that the heart conoition was co 
incidental and that if the state of the heart 
was poor the surgical risk was corresponding 
1 } great and operation contra indicated Dur 
mg the war however observers had the 
opportunity of studying a large number of 
cases and the} began to recognize that the 
condition of the heart was not coincident with 
but consequent on the production of the 
fi tula One of the most striking cases is rc 
ported by Leriche This surgeon extirpated an 
arteriovenous aneurism m a patient in whom 
considerable cardiac enlargement and general 
signs of cardiac decompensation were present 
the heart returned to its normal size and the 
signs of decompensation disappeared This 
case together with later abundant expen 
mental work and clinical investigation b} the 
Americans Holman (7 8 g) Matas Reid 
(15 16 17 18 19) Hoover and Beams and 
the Englishmen Lewis and Drury has com 
pletcl} proved the detrimental effect of ab 
normal arteriovenous communications on the 
heart Opinions differ as to the cause of the 


cardiac enlargement Lewis and Drur} main 
tain that it is largel} due to dilatation conse 
quent upon fault} nutrition of the m}Ocardi 
um the low diastolic pressure being insufficient 
to permit of adequate filling of the coronary 
vessels On the other hand Holman (8) in 
experiments on dogs found that in addition to 
dilatation there was an increase in the weight 
of the heart which he concluded must be due 
to hypertrophy In our senes cardiac enlarge 
ment was only demonstrable in 2 cases 
(Cases j and 5) It did not occur m any of 
Reid s casts 

An arteriovenous fistula has been described 
as analogous to an aortic leak but whereas m 
aortic regurgitation the left side of the heart 
alone undergoes dilatation and hypertrophy as 
a compen-^atory measure in arteriovenous 
fistula both sides of the heart undergo these 
changes the right side on account of having to 
cope With the increased intake consequent on 
the abnormal escape of blood into the veins 
through tlie fistula the left in order to increase 
output to maintain adequate general blood 
pressure If Holman s contention be correct 
m addition to these factors the heart has to 
deal also with increased total volume of blood 

Branham m 1890 noted that in these cases 
closure of the fistula produced slowing of the 
pulse rate this observation has since been 
spoken of as Branham s bradv cardiac phenom 
enon It could not be elicited in any of the 
congenital cases in this series because of the 
difficulty m closing the multiple communica 
tions When an arteriov enous fistula is closed 
the blood has to flow through the circulation 
heart arteries capillary bed and veins so 
that the peripheral resistance of the arterioles 
IS again brought into play with resulting in 
creased peripheral resistance and consequent 
raising of the blood pressure The slowing of 
the rate of the heart is therefore in accordance 
with Marevs law that the pulse rate vanes 
inversely with the blood pressure The mech 
anism by which the pulse rate is adjusted in 
this manner has long been regarded as reflex 
it being thought that a rise in blood pressure 
by stretching the wall of the aorta stimulates 
the endings of the depressor nerve as a re 
suit of this the cardio inhibitorv center was 
thought to be excited and that the impulses 
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from this center bj ^^a> of the Mgi brought 
about a reduction of the pulse rate In this 
connection v,e \\ould like to draw attention to 
the recent work of Anrep and Starling which 
seems to necessitate some modification of this 
\iew of the reflex causation of the phenomena 
on which Mare> s law is based In the e\ 
penments the> used a method m whicli by- 
means of a heart lung preparation the circula 
tion through the brain of an animal is entirely 
under the control of the experimenter while 
the animal s own heart supplies only the trunk 
and limbs By such an arrangement the cir 
culation through the \asomotor and cardio 
inhibitory centers is entirely unaffected by 
changes in the action of the heart or in the 
circulation through the trunk and limbs The 
nervous connections between the brain and 
the heart of the same animal w ere undisturbed 
It was found that when the pressure in the 
brain was raised the heart was slowed if both 
xagi were intact but not if they were divided 
but rise of blood pressure in the animal s own 
aorta caused no such reflex alteration in the 
rate of the heart beat whether the \agi were 
intactornot The slowing expressed as Marey s 
law therefore would seem to be explicable not 
by reflex through the fibers of the depressor as 
has been commonly supposed but by the 
direct effect of the raised arterial pressure on 
the cardio inhibitory center 

In cases of arteriox cnous fistula the diastolic 
pressure is lowered while the systolic is practi 
cally unchanged thus the mean artenal 
pressure is lowered This no doubt accounts 
for the increased pulse rate observed both 
clinically and experimentally in these cases in 
accordance with Marey s law A pulse rate 
above 80 was noted in 5 of our cases (Cases i 
3 5 6 and 9) 

TREATMENT 

Surgery provides the only effective treat 
ment of congenital arteriovenous ancunsm 
In order to treat successfully any arteriov enous 
aneurism the abnormal communication or 
communications between the arterial and \e 
nous circulation must be permanently broken 
To accomplish this the fistulous tract must be 
destroyed by excision or division or its lumen 
obliterated as by ligation or clotting or the 


fistula or fistulic including segments of the 
adjacent arteries and v eins must be isolated 
from the circulation as by multiple ligation of 
the artery and vein 

There are reports of numerous ca'?es of 
traumatic arteriov enous aneurism both ex 
perimental and clinical m which spontaneous 
clotting and subsequent healing hav e occurred 
under non operativ e management Nearly all 
of these aneurisms hav e a small fistulous tract 
and are of recent dev elopraent usuallv within 
2 or 3 months but there is no justification for 
non surgical measures in any case of arterio 
venous aneuri‘'m which has lasted 6 months or 
longer m the reasonable expectation of causing 
the fistula to heal In the congenital arterio 
venous communications success from non sur 
gical measures such as injections of antico 
agulants cautery puncture and irradiation is 
limited to the occasional small nevus or pul 
sating hemangioma In all others cure is 
effected only by radical surgical measures 

In the mam the symptoms of congenital 
arteriovenous aneurism arc similar to those of 
the traumatic type yet the treatment of the 
former presents inherent problems that arc 
not often encountered in the acquired aneurism 
The additional difficulties m treatment arise 
from the differences in the pathological 
anatomy In the traumatic type the com 
munication established in most cases by a 
penetrating wound is usually single and often 
involves thelarger vessels accessible to surgical 
approach Here the problem is restricted to 
checking the arterial leak without interfering 
with the blood supply of the tissues beyond 
\\ ith the div ersion of part of the arterial blood 
through the leak the blood supply of the 
tissues distal to the fistula becomes impaired 
Collateral circulation is thereby stimulated 
and invariably becomes well established so 
that the choice of any of the several accepted 
operative procedures may be selected usually 
without fear of gangrene of the extremity 

The operative procedures which are of ap 
proved worth m the treatment of arteriov enous 
aneurisms include (i) excision of a segment 
of the affected artery and vein including the 
fistulous tract (2) isolation and ligation of the 
fistulous tract with silk (3) restorative angior 
rhaphy which may be accomplished by one of 
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three methods division of the fistula and 
lateral suture of the opening in the arterj and 
vein the Matas Bickhom transvenous method 
of closure of the hstula and endo aneurismor 
rhaph> (Matas) m certain cases, of varicose 
aneurism and (4) quadruple ligation of the 
arter> and vein proximal and distal to the 
aneurism 

The operation of ligation of the proximal 
arter> alone is mentioned onl> to condemn it 
as an obviouslj unsound procedure suitable 
for onl> one t>pe of arteriovenous aneurism 
the intracranial lesion of carotid cav ernous 
Sinus fistula or pulsating exophthalmos When 
the proximal arter> alone is ligated in the case 
of an arteriovenous aneurism involving im 
portant vessels of an extremity the blood 
supplied to the parts distal to the anastomosis 
bj vva> of the arterial collaterals will flow m 
the direction of least resistance that is in a 
retrograde manner through the distal artcr> b> 
w a> of the fistulous opening back to the heart 
I he greater part of the collateral circulation 
will then be shunted back to the heart without 
furnishing adequate nutrition to thecxtrcmit> 
thus trophic sores or gangrene become in 
evitable 

In cases of intracranial arteriovenous fistula 
direct attack on the fistula is impos iblc 
I xpcnence has proved that a great man> of 
these involving the internal carotid and the 
cavernous sinus particularly those of trau 
matic origin are ameliorated and frequently 
cured by proxmial ligation of the internal 
carotid In such instances the communicating 
tract must be small to fav or closure by clotting 
But even so it is difficult to understand how 
cure IS effected unie s it is that the slowing of 
the blood stream through the fistula madent 
to the ligation of the carotid is more marked 
than usual This might be explained by the 
additional obstruction to the flow ofTer^ b> 
the trabeculations m the cavernous sinus 
permitting clotting m the fistulous tract fo 
occur before the secondary rise in blood 
pressure m the di tal carotid after the re 
establishment of the collateral circulation 

The one recorded case of a congenitalarteno 
venous aneurism with a single communication 
IS that of Reid already referred to In this 
instance the difficulties encountered made it 


necessary to perform the operation m two 
stages and to apply 10 ligatures to important 
arteries and veins to bring about cure How 
ever m most cases of congenital arteriovenous 
aneurism there are multiple communications 
between the arteries and veins often between 
the small branches This fact matenally com 
plicates the treatment for to effect a cure not 
one but all of the communications must be 
de troved The treatment therefore must be 
directed at the extirpation of the mass of 
dilated ve sels and their communications as in 
superlicial cirsoid aneurisms or the affected 
limb must be amputated In 3 cases in this 
series in which a limb was involv ed a maximal 
thrill could be felt over one of the larger 
arterie which suggested that the commumca 
tion was single and an operation was advi ed 
with the view of extirpating the fistula After 
cxjsosurc of the vessels a definite anastomosis 
between the artery and its two venx comites 
was found and extirpated after both artery and 
veins had been sacrificed Followang thi 
procedure however m each case the arcula 
tion in the distal part was definitely dimin 
ishcd gangrene resulted and amputation of 
the limb became necessary Subsequent radi 
ologiral examination and dissection of two of 
these amputated limbs showed scattered 
(liffusclv through the hmb numerous commu 
mcations betw ct n the arteries and v ems many 
of only minute dimensions the pre. ence of 
which precluded the possibility of any effectual 
surgical treatment of the anomaly other than 
by amputation 

The time to institute radical operation 
should of necessity vary with each patient 
the site and the rapidity of the growth of the 
lesion the degree of local disability and the 
presence or absence of sy stemic chanf^es should 
be taken into consideration in making the 
decision It is conservative surgery to extir 
pate the superficial arteriovenous aneurism m 
early life before extensiv e growth takes place 
othenvise more radical measures resultino 
more marked disfigurement will be neces ary 
In the absence of cardiac change amputa 
tion of the limb for congenital arteriovenous 
aneurism involving the deeper ve els of an 
extremity can be safely deferred until mcon 
venience and disability demand it 
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CONCLUSIONS 

1 A consideration of the congenital cases 
reported establishes the folIo\\ing points of 
difference between them and those of the 
acquired t>pe (a) there were multiple com 
munications between arteries and \eins as 
opposed to the single communication usuallj 
obtaining m traumatic cases (b) while the 
local and regional effects were similar to those 
found in the acquired tjpe the general effects 
were not nearlj so well marked and (c) the 
effects of the congenital form were produced 
much more slow 1> It w ould seem that these 
last two obser\ations maj be attributed to 
better adaptation of the cardio\ascular mech 
anism when the abnormal condition exists 
from birth 

2 The head and neck are the most common 
sites of occurrence the extremities coming 
next in order of frequenc> The \ esscls of the 
trunk are rareh ife\er affected 

3 On account of the frequent presence of 
multiple communications and the progressne 
nature of cases of the congenital t\pe they 
are more liable to necessitate radical ampu 
tation than are the acquired cases 
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THE DISTAL ANTERIOR CLOSED SPACE INFECTION 

RyLOU1SC\RP MD I \CS Nf\ \ork 

F m th r putm tfSgyThF Rpll dbCIIg ( Phys ! S C t mtj I ly 


F or manj jears Ivana\el (3) and 
AuchmclobS (i) have stimulated as 
sistants and students to a better under 
standing ot hand infections There arc mam 
fundamental surgical principles which can be 
brought out while teaching the distal antenor 
closed space infection Although designated 
as a minor surgical condition it frequently 
terminates as a major problem both for sur 
geon and patient The discomfort loss of 
time and occasional deformity which result 
make It evident that early recognition and 
proper treatment of this mftction are neces 
«arv I elon as a svnonvm has been dis 
carded in this paper because as this term is 
generallv used it may signify an involvement 
of too manv other adjacent anatomical spaces 
or Structures 

Industrial surgerj has made possible the 
accumulation of manv hand and finder cases 
for Statistical purposes In one insurance com 
pany (5) d^per cent of all the hand ciseswerc 
found to be due to infections following small 
injuries and the remaining ^5 per cent in 
eluded fractures lacerations and crushing 
injuries The combined statistics of 5 other 
insurance companies show that 15 per cent of 
their ca es were treated for injury of the hand 
and that one hfth of these had infection The 
latter caused 7^ per cent of serious deformities 
of the hand {2) 

In order to get certain specific data on the 
condition under discussion 45 consecutive 
ambulatory cases were studied at the Pres 
bj ternn Hospital according to a distinct 
scheme as seen m the accompanying table 
It must be understood that accurate con 
elusions cannot be drawn from thesestatistics 
alone There are so manv variable factors 
that definite impressions acquired from cx 
perience with hundreds of other cases should 
not be excluded 

THE VNATOMV 

A careful study of the anatomy (Figs i and 
) IS essential to an understanding of the 


patliology of this infection The distal an 
tenor closed space is a confined small com 
partment on the volar surface of the finger 
It extends from the distal crease to the tip 
Posteriorly it is bounded by the volar aspect 
of the phalanx and laterally by fibrous tissue 
septa which separate it from the parony chium 
It contains the following structures fat pad 
fibrous tissue septa blood vessels nerves 
sweatgbnds lymphatics periosteum and the 
insertion of the tendon of the flexor profundus 
digitorum at the proximal end of the distal 
phalanx The flexor tendon sheath begins at 
the base of the distal phalanx and is included 
in the distal anterior closed space It does 
not completely surround the tendinous in 
scrtion The glands are superficial and quite 
numerous Klapp and Beck (4) hav mg demon 
strated them even near the periosteum 
The fibrous tissue septa strong penetrating 
connective tissue fibers run radially and cen 
tnpctalK from the thick skin and conum to 
the periosteum This latter is composed of 
two layers an outer which his loose con 
ncctivc tissue fibers and an inner with a con 
sidcrable amount of elastic tissue running m 
parallel bundles close to the bone 

Jhc blood vessels of the inner layer are 
smaller than those of the outer layer and are 
intimately connected with the bone marrow 
by perforating arterie The blood ve sel 
enter the cortical bone through the hav ersian 
and ^ olkmann canals and anastomo e with 
the va>5cular system of the bone marrow 
The fibers of Sharpev (periosteal prolongations 
into the bone) end m the interstitial larnell® 
The terminal portions of the digital arteries 
lying anterolateral to the distal phalanx are 
the primary trunks for the blood supply of 
the space and bone The epiphysis receives 
its blood supply from a small independent 
volar digital branch which is given off on 
either side of the base of the phalanx before 
the mam digital branch enters the closed 
space The v cnous return from the bone mar 
row IS chiefly through the vein emerging 
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from the nutrient foramen usuallj situated 
on central part of \ olar aspect of the phalanx 

The superficial Ijmphatics form a dilTusc 
neU\ork and dram proximally into the axilla 
Roux (6) beliexes that there are Ijmphatics 
which run perpendicularl> from the skm to 
theperiosteum Theseha\enotbeendefinitel> 
demonstrated The phalanx is composed of a 
terminal tuft w hich is cortical bone a diaph> sis 
with its medullar) caMtj and a proximal 
epiphjseal portion which is also cortical bone 

ETIOLOG\ 

It must be remembered that these cases 
w ere studied in a general hospital The> were 
most frequent in the second and third decades 
and were divided about equallj between the 
sexes ilanual laborers and housewives were 
m preponderance In the vast majoritj of 
cases the patient remembered a prick m his 
hnger from a sharp object such as a pm a 
bone or a splinter In other instances there 
was a historj of a superficial abrasion a cut 
a slight burn or a continued contusion 
Many times a trauma is not recalled 

PATIIOLOGX 

With the introduction of bacteria either 
directl) or through the lymphatics the infcc 
tion may be original!) superficial and then 
spread to the deeper parts or it ma) take its 
inception in the deeper parts first In the 
former case a small pustule is formed the con 
tents of which travel along the path of least 
resistance perpendicularly or obhquel) down 
ward between the fibrous tissue septa and 
into the fat pads After the) reach the com 
parativ ely av ascular fatty tissue fat necrosis 
takes place In the early stage of the infection 
there is no free pus Most frequentlv the 
superficial pustule and the deeper necrotic 
area are larger m diameter than the sinus 
that connects them hence the familiar name 

collar button infection (Fig 3) The in 
fection ma) start at the tip of the finger and 
burrow directl) backward hugging the tip or 
volar aspect of the phalanx or it ma) start 
directl) m the center of the closed space 
laterall) or proximill) The statistics com 
piled from our 45 cases show that the majonty 
of the infections occur distall) 


The infecting organisms m their order are 
the staph) lococcus mreus and albus the strep 
tococcus the colon bacillus and as a contam 
inant the p)ocyaneus Human bites cause a 
mixed infection which also yields anTrobes 
Cases infected with pneumococcus gonococ 
cus and diphtheria bacillus have been re 
ported (4) The reaction from these organisms 
IS general!) the same m this infection as m 
most parts of the body Thus the staph) lo 
coccus IS prone to produce much pus and 
slough while the streptococcus gives a great 
deal of pain with l)mphangitis 

The phalanx ma) become mv olv ed m one of 
three vva>s first by infection earned through 
the I)mphatics which run perpendicular to 
the bone and underneath the periosteum 
second by thrombosis of the blood vessels 
suppl)ing It subsequent to the marked in 
crease m pressure in the confined space (3) 
by direct spread of the infection to the me 
dulla through the nutrient foramen The 
treatment of this complication to be dis 
cussed later is based on the fact that no in 
volucrum such as is formed almost ever) 
where else m the bod) develops in this bone 
Klapp and Beck (4) hav c expressed a thought 
m this connection that seems correct Ordi 
nanly osteom) elitis begins in the medulla 
and the pathological process spreads to the 
cortex and periosteum through the haversian 
systems In this w av the periosteum is stimu 
lated and subsequent!) an mvolucrum forms 
In the distal phalanx on the contrary the 
periosteum is the first to suffer severel) 
Regeneration therefore cannot take place un 
til the sequestrum has been removed to allow 
subsequent periosteal and endosteal growth 

SXMPTOUb AND SIGNS 

After the introduction of bacteria into the 
tissues the patient usually begins to hav e 
pain withm the first 24 hours It becomes 
throbbing in character and usually causes a 
sleepless night Elevation of the finger and 
hot soaks may give relief With the breaking 
down of tissue the pam usually becomes, less 
The constitutional symptoms as a rule are not 
very marked chills and high temperature 
seldom occur In the earlier stage the end 
of the finger is tense and subsequently there 
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r g \ rtical cro sect n th gh the d slal t 
1 ed p ( \d pted f m Ka 1 ) 

ma\ be a brattnj induration but rarel> flue 
tuation Suellinfc redne s heat and cxqui 
site local tenderness are marked The digital 
tossels can be felt to pul ate with greater 
force If the infection has collar buttoned 
the top of the blister ma) be seen intact or 
in those cases in which there has been exten 
sue liquefaction open and exuding pus There 
ma> be a great deal of swelJtng of the paro 
mchium and epon>chium This frequenti) 
causes an incorrect diagnosis and results m 
many unnecessar\ incisions There is usuall) 
slight interference in motion of the distal pha 
langcal region L)mphangitis is not common 
and when pre ent ma> indicate a sextre in 
faction All thes s\mptoms and signs \ar> 
with the pathological inxohemcnt Er>sipc 
loid with its redne s and occasional tenderness 
must not be mistaken for this infection 

COMPLlCXTIONS 

Those complications will be considered 
which occur in neglected cases which haxe 
not been treated surgicalU The most fre 
quent is osteom> clitis in w hich the method of 
bone in\ oI\ ement has alreadx been discussed 
The tendon ma> become inxoKed but rupture 
of the infection into the tendon sheath is \er> 
unusual There seems to be a distinct walling 
off process of the sheath and its comparatu e 
1} good blood supply maj be a factor in its 
preserv ation Later the mterphalangeal joint 



Fg II n ont l c s ect on th o gh the d tal 
at do d sp e ( Vd pted from Kana 1 ) 

may be affected and subsequent to this a 
loeahzed tenosjnoxitis or an in\olv ement of 
the dorsal subtendmous or dorsal subaponeu 
rotic space may rc ult Rupture of the in 
feetion into the epony chium and paronj chium 
or subungual space occurs mfrequcntlj 
There may be a direct extension underneath 
the crease to the middle anterior closed space 
From this point a Ijmphangitis with its sub 
sequent equellt! are frcquentl> seen Throm 
bophicbitis sepsis or metastatic pus foci oc 
ca lonally occur A detailed account of the 
paths of extension of infection has been given 
by AuchincJoss (j) 

iROGSOSrS 

The prognosis m cases treated earl> and 
properly is good and the average duration of 
treatment until complete do ureof the wound 
Is about 3 weeks In case reporting late for 
treatment or in tho e improperlv treated or 
in those having constitutional conditions such 
as arteriosclerosis diabete and sjringo 
myelia the various possible complications 
make the progno is for the time of disabiht) 
and end result inaccurate 

TRE \TMLNT 

Con cr\ati\e treatment rarely produces a 
good result and should ordinarilj be dis 
couraged because it is likely to prolong di 
ability ind unnecessary suffering The re 
moval of the top of the bh ter in a low grade 
infection in case there is irnoh ement of onh 
a very small amount of fat occasionally pro 
duces a cure In the average case when the 
diagnosis has been e tabhshed surgery is im 
mediately indicated It is unfortunate that 
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TABLE I \NAL\S1S OT rORT\ E1^E DISTAL 


ANTERIOR CLOSED SPACE INFECTIONS 


Under i 
II to 20 


N mb r C t 


I to 30 
31 to 40 
41 to 50 
50 to 60 


7 

4 


33 3 

17 8 

IS 5 
8 8 


Male 

Female 


22 48 8 
3 S‘ » 


Occupalion 
Manual labor 
Domestic 
School 
Infant 


3 S* 06 
16 35 50 
5 11 00 
t 2 20 


Type of uound 
Needle puncture 
Unknown 
Splinter puncture 
Incised \vound 
Burn 
\b asion 
Contusion 
Secondary infection 

Localion of focus 
Distal 
Lateral 
Central 
UnknoivTi 
Proximal 

n hal appeared f rsl 
Pam 
S elling 
B1 ter 

Incubation hi efo pain 
Unknown 

First 24 hours (immediate 2) 
X to 3 dajs 
3 to 7 days 
I to 2 \eeks 

More than weeks (7 weeks) 


ti 4 40 

10 2 20 

9 20 00 

6 13 30 

3 6 60 

3 6 60 

2 4 40 

X 2 20 


13 28 86 

I 26 64 

II 24 42 

5 XI 00 

4 8 88 


77 80 
17 80 
4 40 


14 31 08 

I 26 60 

10 2 20 

S XI 10 

3 6 60 

I 2 20 


Ttme afkr pain h s sta led dial relief uas sougff 
3 to 7 days (most on fifth day) 5 

I to 3 days 17 

10 days I 

Unknown i 


57 70 
37 74 

2 O 
2 O 


n 

! 

I 

t 

/ 


Fi'' 4 \ half elliptical incision divided into its com 
ponents — lateral bilateral and hockey stick 


Atueslhesia 

General 

Local 


3X 71 04 
13 29 96 


Type of incisions 
Bilateral 
Lateral 
Horseshoe 
Hockey stick 
Hockey stick long 
Hockey sticl trans erse 
Spontaneous rupture 

CuUure 

Staphylococcus aureus hx-moly ticus 
Staphylococcus aureus 
Unknown 

Staphylococcus albus 
Streptococcus himoly ticus 

G os pad logical ftniings 
No pus 

Few drops to i c cm 
I c cm to s c cm and slough 
12 c cm 

Collar button abscess 
Necrosis of bone 
In olvement of m d space 
Subungual abscess 

Length of drainage 
48 hours 
No drain 
4 I ours 
72 hours 
3 to 7 days 


18 39 96 

9 17 bo 

<> 3 3‘ 

S II ro 

3 6 66 

4 44 
I 2 22 


32 

6 

4 


17 04 
13 35 
8 8b 


2 22 
2 2 


2 4 40 

4 4 18 

9 19 98 

I 2 20 

3 6 66 

3 6 66 

4 44 
z 2 20 


30 66 60 

4 8 80 

4 8 80 

2 4 40 

5 XI I 


Postoperah c complicahon 

Most cases had none The most frequent is osteomye 
I tis 


Poslopt ah c icy lie 

Most cases had none The rmnonty had epithelial 
clefts 


Tt e disability 

\\era c disability 23 days lowest 6 days longest $ 
months 


\ ray findings 
Not indicated 
Extensive osteomyelitis 
Begmmng osteomyelitis 
No X ray 


L d es Its 

38 84 36 Most that could be folio ved were good Tbe others had 

3 6 66 epithelial clefts clubbing and stubbing of finger dis 

2 4 44 turbances in sensation loss of substance or distortion 

2 4 44 of terminal phalanx 
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relief for the condition is usuallv ought 
rather Hte From our 0^^nst■\tl^tlcs about ^7 
per cent of the cases reported for relief from 
3 to 7 da> s after pam began and mo t of the 
others betsscen i and ^ dass after ^ frequent 
error is an attempt to draw out the pus 
with poultices hot soaks or the black sahe 
fichthvol) which the corner druggi t hasgiacn 
the patient I emoaing the top of the blister 
or pricking it with a needle and squeezing out 
pus IS another common practice ClearK 
with such treatment the necrotic fat pads do 
not recei\e proper drainage and il relief is 
obtained at all it 1 onlj temporar) An inci 
Sion which is made without the use of an 
anxsthetic is u ual!\ inadequate and causes 
unnecessarj torture to the patient and a 
breal m morale which is subsequcntlj diffi 
cult to oaercome 


THE PREPVR.\T10N OF THE r\TIENT 
The skin of the affected area is clean ed 
carefull} and gentlj first with oap and water 
and then with lime and soda Then follows 
immer ion of the hand in an antiseptic solu 
tion such as potas lum mcrcunciodide 1 <ooo 
Tincture of iodine applied directh is likel\ to 
obscure the held burn the skin and cause un 
neceasar\ death of epithelium Strict a cp 1 
must be enforced A general ana. thetic such 
as gas and ox) gen or cth\ 1 chloride 1 to be 
preferred If this 1 contra indicated block 
anajsthesia— catching the digital ner\ es at the 
base of the finger — should be used 1 he tmger 
is elevated for about a minute and a rubber 
band tourniquet applied at its base -V 
clamp should always be attached to the tour 
mquet to insure its removal The blood 
less field produced hv the tourniquet is e 
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I jg 6 a Seque trat on at ep>ph>6is m 7 ^car oI<l bo\ b \ppearancc of same fn er as in 
1 u e 6a 7 dajs after sequcstrolotn> c 2Sda>saftcr sequest otom^ Note the increase m 
bone production d Fifty onedaysafterseque trotomy c Seventy nin davs after sequeslrotomy 
f h sternal appearance of finge in Fi ure 6c at this time Note clubb ng and incurvation of the 
nail R ^ppea ar ce of f n ersho ninlj"ure6a 93 day s after seq estrotomy h Fourandone 
half y cars fter s quest otomy \ le the unu ual intact epiphys s i I ste nal appearance of 
f n e m Figure 6h The e is httle change from condition shov n in F ure 6f j V sequestrum 
wh ch as absorbed and the re ult after 6 months Note the distort on of the phalanx and the 
absence of a rounded terminal tuft 


sentn.1 to determine the amount of pathological 
intohement which is a guide for the length 
and depth of the incision Ethyl chloride as a 
local anaesthetic is y er> unsatisfactory m this 
condition 

THE INCISION 

The incision should cut across fat pads and 
fibrous ti'isue septa trans\ersel> so as to dram 
the entire area It should be so placed as to 
avoid injurj of a larger blood y easel ner\es 
or tendon sheath A y ertical incision into the 
infected area is hardlj justifiable except per 


haps m the proximal portion of the closed 
space where according to Auchindoss (i) the 
ideal inci‘>ion is more likel> to injure the ten 
don sheath Reference to the accompanying 
photograph (Fig \) wiU show a half ellipse or 
horseshoe which can be divided into lateral 
bilateral and hockcj stick incisions In all of 
them the entire necrotic or purulent area 
should be exposed I he t}pe of incision will 
depend upon the extent and the site of the in 
fection Anv incision compatible with the 
extent of pathologv which wall preclude the 
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WTERIOR CLOSED Sr\CC INEECTIOXS 
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possibiIit> of retraction of a flap or interfer 
ence with 'sensation at the end of the finger is 
to be preferred The half elliptical inasion 
Itself should be used sparingly but ma> be 
indicated for an infection which has alread> 
perforated the tip of the finger 

Free slough should be remov ed and if a loose 
sequestrum or foreign bodj is present it should 
be picked out Klapp and Beck (4) rtcom 
mend excision of the necrotic area or if this 
is not possible its curettage It is preferable 
to w ait for a line of demarcation If this is not 
done, tissue might be removed which has a 
good chance of living The less necrosis and 
removal of fat pads the less will be the chance 
of a flattened volar surface of the linger as an 
end result 

DPAINXGL 

Incisions should be packed widtl> Where 
through and through drainage is used rub 
ber dam is preferable I emov al of drains after 
about 4& hour is advisable In this waj sub 
sequent painful dre sings are avoided and the 
incision does not have a tendenev to do e as 
long as there is necrotic tissue at its bottom 
In some instance an adequate incision with 
out drainage is all that is nccessar> 

THE POSPOPER-VTIVE TRE VTUENT 
\ dr\ dressing tends to control bleeding 
The finger is partiall> elevated b> means of a 
sling An active arterial hvperemia is pro 
duced as soon as possible b\ mean of hot 
soaks leav mg the bandage on and using cither 
sterile saline or sterile water The treatment 
is carried out ev erv 3 to 4 hours for 15 minutes 
for the first •> davs If the tissues become too 
macerated the number of soaks is decreased 
Dead epithelium is removed as soon as pos 
sible If adequate and proper incisions arc 
made a narcotic is usuallv not necessarj A 
granulating surface requires the application of 
ordinar> surgical principles to insure epithel 
ization 

POSTOPER VTIV E COMPLICATIONS 
Anj of the pre operativ e complications 
maj occur postoperativel> and would have 
to be treated according!) 0 teomjelitis of 
the terminal phalanx is perhaps the most fre 
quent Gentle removal of the sequestrum 


after a complete line of demarcation has 
formed is the treatment The sequestrum may 
be composed of cortical bone alone or a com 
bmation of cortex and medulla In many m 
stances a definite involvement of bone does 
not \ leld a sequestrum if adequate drainage is 
instituted Under no circumstances should 
diseased bone be cut away 

POSTOPfRVTlVL SEQUELS \ND END RESULTS 
The scar as a rule becomes almost invisible 
and movable on the underlying structures 
\n epithelial cleft is due to an infolding of 
epithelium in the line of incision and probabh 
occurs more frequently if drainage has been 
prolonged and if the horseshoe incision has 
been used W ith loss of tissue from the closed 
space and w ith scar tissue pulling on the edge 
of the incision the epithelium has a tendency 
to invert itself I xci ion of a wedge including 
the cleft and approximation of the raw sur 
faces usuilK sufllces to correct this condition 
I he major part of an epithelial cleft may be 
almost flattened out by continuous use of the 
affected linger over a period of years Club 
bing of the linger is usually associated with 
an incurvation of the nail and is found most 
frequently following an osteomjeliti It re 
scmble very closely a hypertrophic osteo 
arthropathy 

Numbnc s may be per istcnt for months 
or years and is usuallv wor^e in cold weather 
Tactile sensation mav be diminished for a like 
period of time ‘Sometimes the finger is colder 
and bluer than the others this is c pctially 
marked in cold weather 
With necrosis and separation of fat and 
connective ti<;sue or bone the volar surface 
of the hnger assumes a flattened appearance 
For this condition kanavel (3) recommends a 
fat transplant A stubbv and shortened 
finger may result from sequestration even 
when there has been partial or almost com 
plete regeneration of the phalanx I he last 
will depend upon the amount of periosteum 
and medulla from which new bone growth can 
take place Periosteal regeneration alone is 
apt to produce a minimum amount of new 
phalanx while under the most ideal conditions 
the terminal tuft 1 v ery rarely found to ap 
pear again 
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CONCLUSIONS 

1 In order to 'w oid confusion the condition 
under discussion is best called the distal 
anterior closed space infection 

2 The anatom} has a distinct bearing on 
the pathology and treatment 

3 The infection as observed in a general 
hospital occurs most frequentl} m the second 
third and fourth decades and is about equall} 
divided between the sexes 

4 A puncture is the most important etio 
logical factor 

5 The haimol} tic staph} lococcus aureus is 
the chief infecting organism 

6 Local tenderness is the most important 
sign 

7 Complications depend upon direct ex 
tension and l}mphatic drainage 

8 The treatment is surgical and it is based 
upon the unique anatom} of the distal anterior 
closed space 

9 A general anesthetic is preferable 

10 Diseased bone demonstrated chmcall} 
andb} theX ra} does not necessaril} sesques 
tratc c&peciall} if adequate surgical drainage 
has been obtained A line of demarcation in 
dead bone is the indication for sequestrotom} 
Cutting aw a} or curettage of dead bone is 
contra indicated 

1 1 Remov al of drains after about 48 hours 
IS preferable 

!'» The average period of disability is 
about 3 weeks 

13 In cases treated early and w ell the end 
results are good An epithelial cleft clubbing 
and stubbing of the finger incurvation of the 
nail sensor) disturbance and loss of substance 


ma> result In cases in which the diaph} sis. of 
the distal phalanx has been removed or ab 
sorbed a distorted phalanx usuall} re ults 
with absence of a real terminal tuft 
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THE ACTION OE MERCUROCHROME UPON lOCAL INFECTIONS 
IN GUINEV PIGS 

An Experiment \l Stid\ 

n J I bWNFR MD A dJ If niU MSB Ln>i e 
F m h J m R b fl ly I | 1 1 J h It pit It p t I 


T he object of this stutl> has been to 
determine the relitu e rates of healing of 
focal infections m guinea pigs Four 
senes of animal were used r set of untreated 
controls and j sets treated with mercurochromt 
o one lotallj w ith applications of i or 2 per 
cent of the drug another intrapentoneaU> 
and a third intra\enousl\ with 1 injection of 
5 milligrams per kilogram of bodv weight 
\s IS lull known it is difllcult to inhtt 
guinea pigs localh with the common pjogcnic 
organisms pathogenic for man \\c found how 
ever that bj adding a sm ill amount of alcuro 
natin theform of adrv dough mfettnns could 
be obtained rcgularlv with man> different 
organisms An incision was made aliout 1 cen 
timeter m length down to the peritoneum 
along the midline of the shaven abdomen of 
the guinea pigs means of blunt disscc 
tion pockets were then made about i centi 
meter in width on both sides of the inci ion 
Into these pockets small crumbs of alcuronat 
dough were inserted and the whole lesion 
bithcd with an t8 hiur broth culture of the 
organism b) means of a tuberculin sjrin^c 
care being taken to reach the innermost bor 
ders of the pockets but not to penetrate the 
peritoneum \fter 48 hours of incubation 
abscesses had invariablj formed These were 
purulent and the lesion elm ated from to i 
centimeter abov e the surrounding skin Bac 
terial counts of smears of the pus from these 
legions usuallv showed 100 or more bacteria 
per microscopic held the organism inoculated 
predominating However secondarv invaders 
were also found as no attempt was made to 
protect the leans in an> wa> Re crving 
one third or one half of each group for un 
treated controls the remainder were treated 
as desired Observation consisted in gross 
examination of the lesions and in counting the 
bacteria in smears from the pus The animals 
which received treatment had dail> applica 


tions of I or per cent aqueous solution of 
mercurochromc intrapentoneal injections of 
5 milligrams per kilogram bod> weight a i 
percent olution being used were made dailj 
1 he intravenous trcitmcnt was given b> ex 
posing the external jugular which w as injected 
with a I per cent solution of the drug As a 
hnc needle was used ligation of the vein was 
not nece sirv Jhe skin incision was closed 
with line Watk silk stitchcs 
J ighl groups of animals have been studied 
excluding the 2 groups of untreated animals 
Used to (ktcrminc the course of the infection 
( R IP III The 7 3 imal in group j were i 
otuhic [ dese ilccl the culture being staphvlococ 
cus aureus Fhrc animal 1 1 e held as control and 
4 ' c c g n i ilv 1 cal applications of x per cent 
me curochrome One control die 1 on the fifth da\ 
hen the oun I count shone 1 0 crioobacte aper 
i el I The le ions in the other cont ol remai ed 
b ut th same an i the count remained at leo or 
ga m per fell One of these an mil became 
geailv cmacatel an 1 led the ninth da\ Ihe 
th d c ntroJ sho cd a count of 100 u td alter the 
thirtc nth lav long after the wound f the treated 
animal hi 1 been terilizc I or healc I Thi third 
c ntr 1 Ihc graduilh improve 1 and the le on was 
healed o the t\ ent eth lav The I cate 1 animal 
all of hich began vith the same tjpc of lesion and 
d gre of infect on as the c ntrol that with 
counts f 100 bacteria per fieU prose tel an ent cl) 
diffcrc t picture I or the first davs the counts re 
maincd the same but in 3 ol the 4 case ihe Jcsio s 
verc much better after the first treatme ta d v hile 
the counts ercstill high The le 10ns c nt luei 
t unp o e slca I ly o-n I all hcale I From the third 
to the hfth lav of treatment there is a starll ng 
Irop in the number of bacteria a reduction of fr m 
o e 100 to under oorga im From th time on 
the dr p c ntinued rap div rcichi g ze 0 n from 
the eventh to the tenth div I i of the 4 treated 
animal heali g was complete bv the ninth da> in 
b> the twelfth and in i b> tl e thirteenth 
Group I\ Four p gs rec \e I the same 1 ocui 
t on as tho e of Gr up III but on a differe t late 
T o animals were c erv d a control an 1 w re 
t eated locaib ' ith per cent and i with 2 per 
ent mercu ochrome In th group the wou d 
counts paralleled those of Group III The number of 
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organisms m the controls remained high \\hile those 
of the treated animals dropped from o\cr loo to 8 
and 15 per field after 3 treatments and then fell 
rapidl> to zero which \\as reached the day after the 
sixth dose healing being complete on the elexenth 
and twelfth da>s (pigs Nos i and 13) 

The count in the controls remained high and the 
lesions did not heal m No 15 until weeks after the last 
of the treated animals and in No 14 although healing 
was complete soon after the treated animals the 
count remained high much longer m the control 
Group V Seven pigs were inoculated with the 
same organism and m thesame w aj as GroupsIII and 
I\ One pig No 17 died lea\ing3 controls and 3 
animals w'hich received local treatment with 1 per 
cent mercurochrome The count in No 31 remained 
o\ er 100 until the eighth daj Healing was complete b> 
the thirteenth da> The second control No 3 had a 
count of loo until elexenth da> when it suddcnl> 
fell off and healing was complete bj fourteenth da> 
The third control No 20 had a smaller number 
of organisms throughout the infection the count 
remaining after an initial drop the fourth da> 
around 20 until the sexenth da> when it again 
dropped showed a secondary rise and finally xva« 
completely healed by thethirteenth Theytreatcdani 
mal all began with counts of over too per field No 
19 dropped after the second treatment No 18 after 
the first with a seconclarx rise In No 16 the count 
remained high until the day after the fourth treat 
ment that is the seventh day of infection when it 
fell off suddenly and healing was complete the four 
teenth day the other treated animals being healed 
by the eleventh day The treated animals had 
much larger abscesses than did the controls 
Group \ I This consisted of i animals inocu 
lated as before described Four of these were held as 
controls 4 were treated locally and 4 intraxenously 
The counts in the 4 controls remained up that is 100 
per field One pig No 34 died the twelfth day m 
great emaciation another No 3 showed pus the 
twelfth day xxith a high count and did not heal until 
the sixteenth day The third control No 33 showed 
a drop in count the sixth day and was healed by the 
fourteenth day The fourth control No 32 with a 
high count until the seventh day was also healed bv 
the fourteenth The 4 animals which reccixcd local 
treatment were swabbed with per cent solutions 
In only i case No 30 did the count remain high 
after the first treatment and m this it had dropped 
to zero by the sixth day The 3 other animals so 
treated No 27 No 28 and No 26 showed drops m 
the counts after only i treatment from oxer 100 per 
field to 35 21 and 2 per field respectively with a 
characteristic thinning of the pus which became 
almost watery withm 24 hours of the initial treat 
ment The counts in these animals dropped rapidly 
to zero and i animal was entirely well by the eighth 
dax the others showing marked improxement and 
final healing m i case on the ninth day and in the 
other on the twelfth The 4 animals given intrave 
nous treatment m this senes all began with counts 


of 100 In 2 cases Nos 24 and 31 the count re 
mained high until the fifth day that is the second 
day after treatment in there was a drop by the day 
after treatment in i case No 25 to 5 and in the 
other No 29 to 4 organisms in lo fields 
In all of the animals treated intravenously there 
xxas a typical change in the lesions consisting of a 
flattening out of the abscesses followed by a rapid 
drying and quick healing i being well by the seventh 
day and i by the eighth i by the ninth and i by the 
twelfth a better record than that shown b\ the 
animals of the same and other groups treated locally 
Group \ II Twelve pigs were inoculated 4 being 
used as controls 4 given local treatment and4intra 
venous The result closely paralleled those of Group 
\I Although I of the controls No 41 showedadrop 
in the count on the seventh day and was healed by 
the fourteenth and another No 45 began to drop 
the eighth day and was also healed by the fourteenth 
the others continued to show very high counts Of 
these 2 pigs 1 No 35 finally started to drop on the 
tenth dax however healing was not completeuntilthe 
txxcntx ninth dav The fourth control No 39 showed 
looorganismspcrficldthrough the twentieth day long 
after the other animals were healed and the lesion 
did not heal until the forty second day 
Of the 4 animals in this set treated locally with 
daily applications of a percent aqueous solution of 
the drug No 35 and No 42 showed a drop in the 
count aher the first treatment and the other 2 No 
43 and 44 after the second treatment The counts 
remained very low and healing was complete in No 
42 by the eleventh day in No 36 and No 43 by the 
twelfth day and m No 44 by the thirteenth day 
The best results in this set however wereobtaincd 
with intravenous treatment consisting of 1 mtra 
venous injection of 5 milligrams per kilogram body 
weight Asm the locally treated pigs in 2 cases No 
37 and No 46 the count fell off the day after treat 
ment the other 2 No 38 and No 40 dropping the 
next or fifth day Healing however occurred much 
more rapidly than m the senes treated locally No 37 
and No 46 being healed by the eighth day No 38 by 
the ninth day and No 40 by the tenth day 

Group VIII Twelve pigs were infected and 4 
used for controls 4 treated locally 3 with percent 
solution and i with a i per cent solution and 4 pigs 
were treated mtraperitoneally with daily injections 
of 5 milligrams per kilogram body weight The con 
trols continued to show counts of oxer 100 bacteria 
per field until the eleventh day when the counts m 
one of them No 5 began to drop healing being 
complete m this case the twentieth day Control 
pig No 56 healed m the same time as No 52 but its 
count did not begin to drop until the thirteenth day 
The pigs treated locally however all showed a drop 
m count by the fifth day 3 being healed b\ the ninth 
dayandiby thelenth Ofthe4pigstreatedintraperi 
toneally 3 showed a drop m count on the fifth day 
the fourth pig a drop by the sixth day Healing was 
rapid No 53 being healed by eighth day No 40 by 
ninth No 58 by eleventh and No 50 by twelfth 
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In Mew of the good results obt'iined b> in 
tra\enous treatment an additional group has 
been studied being di\ided so that half of the 
animals were held for untreated controls and 
half treated with one intra\enous injection of 
5 milligrams per kilogram bod> weight of 
drug given on the third daj after inoculation 
and abscess formation In this group in which 
the lesions were very large i of the controls 
died on the fifth da> With the other 4 con 
trols one was well b> the thirteenth da> and 
3 by the nineteenth day Of the 5 animals 
treated with i intravenous injection the 
counts in 3 had dropped within 47 hours after 
treatment and in the fifth b> the eighth da> 
Healing was complete m the treated animals 
in I case b> the tenth da> m i bj the eleventh 
in 1 b> the thirteenth in i b> the seventeenth 
and in i b> the nineteenth The resolution of 
the lesions was slower than in the other senes 
treated intravenously but the lesions were 
correspondingly larger 

SUMM \R\ 

1 Guinea pigs with abscesses have been 
treated with mercurochrome locally intra 
pcntoncally and intravenously 

2 The animals treated locally as compared 
with untreated controls showed a prompt and 
rapid drop m the wound counts with healing 
before the controls 

3 The animals treated vntrapentoncally 
also showed a rapid drop in counts and healing 
more rapid than m the sets treated locally 

4 The intravenous injection of 5 milli 
grams per kilogram body iveight also caused a 
prompt and rapid drop m count in some cases 
quicker than m the animals treated locally 

CONCLUSIOV 

Mercurochrome used locally and intrave 
nously was found to be of benefit in treatment 
of infected wounds in guinea pigs It was ob 
served thatheahng after intrav enous treatment 
was much better than when no treatment was 
employ ed and fully as rapid as with local treat 
ment Since m the animals treatedlocally there 
wasobviously amuch stronger concentration of 
drug m the lesion than could possibly reach it 
by intravenous injection these experiments 
confirm other studies show mg that intrav enous 
ly the drug acts indirectly as well as directly 
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E\TRA-UTERINE PRrGNANC\ 1 1 THOI ^DION' 

Ih J\MrS L M\SSO\ M 11 (T r) 1 \CS avoH\KOLD I SIMOS AID RoctfSTER Mi s sota 
I ( s s o fcl ) clm 


T he term hthopTflion is applied to a 
fetus which has been retainwl within 
the matern'il abdomen and of which 
the tissue have become more or less com 
pletcl> mnltrated with calcium salts 

In the "Majo Clinic g hthopajdions have 
been observed in the 4 > ear period from 190 j 
to IQ 6 inclusive Fight were observed at 
operation and i was removed at necropsj 
from the abdomen of a woman who had died 
from carcinoma of the oesophagus During 
this same period 44': operations were per 
formed for extra uterine pregnanej 

LmnmRr 

The literature on the subject is not exten 
sive but It covers a period of ncarlv 5 cen 
tunes In the earl> dajs the discoverv within 
a woman s abdomen of such a hard stonv mas 
having the form of a child excited wonder and 
speculation and was even viewed it times 
with considerable awe Bainbridgc quote an 
interesting account of the first case of whi h 
we have anv record He sa\s Israel ‘^pa<h 
in an exten i\e gvnccologic work pubhshtd 
m 15^7 hgurts a lithopxdion drawn tn sifti 
m the CISC of a woman with her bcllv laid 
open He dedicated to this caicihed fctu 
which he regarded as a reversion the follow 
ing curious epigram in allu ion to the classical 
mjth that after the llood the world was re 
populated bj the two survivors Deucalion 
and Fjrrha who walked over the earth and 
cast stones behind them which on striking 
ground became people The epigram read 
as follows Deucalion cast stones behind him 
and thus fashioned our tender race from hard 
marble How comes it that nowadavs bj a 
reversal of things the tender bodv of a little 
babe has limbs nearer akin to stone? 

Kuechenmeister revicv ed the literature 
from 158 to 1880 and noted 45 cases which 
he believed to be authentic to these he added 
I of his own He studied these cases m detail 
and prop sed a classilication of lithopxdions 
which IS still generallv accepted Strauss 
S bm t d I p U 


Bainbridge D Auno> and King and others 
have reviewed the later literature (Table I) 
and we have been able to lind records of iS 
additional case (Fable II) not included bj 
anv of these authors making a total after 
d«luetin„ the duplicates of 174 cases re 
ported m the literature from 1582 to 19 6 
intlusivc 

In 1881 Leopold reported some experi 
mental work to ^how the fate of rabbit fetuses 
removed from the maternal uterus and left 
in the abdomen He placed embrjos 255 
and 8 centimeters in length m the abdominal 
cavities of adult rabbits In ome instance 
he u cd the fetus alone and m others the en 
tire cmbr>o with Its membrane intact There 
w as usuallj no reaction on the part of the host 
except in those case in which peritonitis 
developed B> the second di> the 2 5 centi 
meter fctusc liad almost completely disap 
peared and bj the ninth or tenth week the 
b centimeter fetuses had been reduced to a 
few remnants of the paws the integument 
and the skeletal system In the presence of 
infection the process of de truction and 
absorption progressed much more rapidly If 
the umbilical cord was ligated absorption 
was slower 

INCIDENCE 

The incidence in the Mavo Clinic senes of 
9 hthopa?dions m 445 case of extra uterine 
pregn incy (2 per cent) is a little higher than 
has been previously reported Schumann 
quoted the incidence at from i 5 to r 8 per 
cent but he believed the c percentages to be 
too high It IS evident from the number of 
cases that have been reported that the con 
dition Is unusual even more so now than 
forraerlv because we have learned to reco 
ntze the presence of a retained fetus and to 
remove it surgically long before it is po sible 
for a lithopa:dion to develop 

CLASSIFICATION 

Kuechenmeister pointed out that calcifica 
tion in the products of conception may not 
S pt mtM 9 9 7 
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T IBLE I StJmiAR\ OF CASES REPORTED 

IV THE LITERATURE 


B VI dby 

P «! 

C es 

Kucchenmeister 

is8'*-i88o 

47 

Strauss 

1580 1900 

46 

Bambndge 

igoo-1912 

37 

Clark (no details giv en) 

18S0-1S97 

*0 

D \uno> and King 

1912-1922 

14 

Krauss 

1903-1922 

26 

Additional cases (Table II) 

1900-1926 

14 

203 


Duplicates 

9 


Total 

*74 


be entirelj limited to the fetus but maj also 
m\oKe the membranes and the placenta or 
may be entirely limited to the latter slruc 
tures On the basis of these aanations he 
proposed their diMsion into three groups 

1 Lithokelj-phos (stone sheath or egg 
shell) in \%hich the membranes alone are cal 
cified and form a hard shell surrounding the 
fetus The fetus ma> undergo onl> slight 
change or it may be completel> skeletonized 
but It IS not in\ohed in the process of cal 
cification K.uechcnmeister belie\ed this to 
be the most common t>'pe and the result of 
the membranes remaining intact around the 
fetus at the termination of pregnanc> 

2 Lithokeljphopxdion (stone sheath child) 
in N^hich both the membranes and the fetus 
are calcified The amniotic fluid has escaped 
or has been absorbed at the time of or soon 
after the termination of pregnancy and the fe 
tus remains partially or corapletelj surrounded 
b> the membranes 

3 True lithopa;dion (stone child) m which 
the fetus is infiltrated with calcium <;alts and 
in which the calcification of the fetal mem 
branes is negligible This t>'pe he belie\ed 
resulted when the fetus escaped unattached 
into the abdominal caMty the membranes 
being either left behind or closely wrapped 
about the fetus 

While this classification has no clinical 
aalue it pro\ades a con\enient method of 
grouping specimens The confusion resulting 
from the double use of the word lithopaidion 
in referring to the general group as well as to 
the third group could be a\oided bj substi 
tuting the word hthotecnon when referring 
to the third group the true lithopidion of 


T\nLE II — ADDITIOVVL CVSES REPORTED 
IV THE LITERATURE 



Kucchenmeister in which the fetus alone is 
calcified 

In 115 cases renewed m the literature 
some attempt has been made to group the 
specimens according to this classification In 
53 cases (46 per cent) the> are described as 
true lithopiedion or hthotecnon in 49 cases 
(4 6 per cent) as lithokcl>’phos and m 13 
cases (114 per cent) as lithokeljphop'cdion 
These figures at best arc inaccurate because 
the cases have been described bv a large num 
ber of observers and frequentl> the selection 
of the classification depends on the thorough 
ness of the examination of the specimen or on 
personal opinion 

MAXO CLINIC CASES 

Case I A ^oman aged 4 >ears presented her 
self at the dime with obstruction of the oesophagus 
from extensiv e carcinoma She had 2 children vged 
5 and 9 >ears re pectivel> Since the birth of the 
last child she had had v, hat w as thought to have been 
a miscarriage at about 3 months 

The patient died shortly after admission to the 
hospital \t necropsj the left ovar> was found to 
be c>stic and enlarged In the fimbriated end of 
the left tube v-as a mass 4 b> 3 bv 3 centimeters 
which on section produced a grating sensation This 
proved to be a fetus 6 centimeters long Micro 
scopicall> the soft tissues including the lungs con 
tamed scattered deposits of calcium salts The 
specimen was classified as earlj hthotecnon or true 
lithopxdion 

Case 2 A woman aged 30 vears had had 2 mis 
carriages the first at about the third month soon after 
marriage Following one of these 19 jears prcvi 
ousI> there had been slight bleeding from the vagina 
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for a month and during th s time she had ha Iseieral 
sinking spells and i as ill fo a \ cek She graduall> 
recovered except for painful defecation which per 
si ted for 5 > ears She complained ch efli of bloating 
and leucorrhcca which had been present for 3 >ears 
The uteru a enl rge 1 firm and irregular and 
a hard nodular mass moderatcl) tender was at 
tached posteriorly to the cervix and exten led v cU 
upinto the ab lomen The possibilitv of fibroin>oma 
\ as considered and c plorat on advised kt opera 
tion multiple fibromyomata in the uterus and a cal 
cified mass a Iherent to the right side of the pelvis 
were removed \pp ndectomy as al o performe 1 
The patient ha 1 an uneventful convalc cence but 
a postopc ative hern a Icvelopcd which \ as repaired 
3 vears later \ evst of the left ovary with the cor 
respon ling tube hich vas chronically inflame I 
was al 0 removed at thi lime Six years after the 
operation there had been no subseque t preg ancies 
Menstruation had been normal an 1 general health 
good There had leen some leucorrhcca 

The specimen (Fig 1) con istc 1 of a calcified mass 
5 b> 3 bv 3 centimeters m i hich several long bone 
the il um and some c annl bones could be identified 
There as no trace of the placent or cor I 0 other 
membranes The specimen vas classified litholec 
non or true lithopsdion 

Case 3 The pat ent aged 44 had been mar cd 
31 years bad ha 1 5 children 3 living the voungest 
aged g vears and miscarriage at about 2 months 
She complanci of heartburn and abdomi al dis 
comfort vhich had started during the last preg 
nancy Occasionally pain in the upper quadra t 
had been noted with n the last 6 ceks 
E aminat on d sclosed mark 1 uterine proUpsc 
and extensive old lacerat ons of the per neum \ 
small mas which vas firm aad tender occup e 1 the 
posterior fornix kt exploration chto ic cbole 
cystitis Mth cholclithiasi vas found an I chole 
cystectomy wav perfo med \n encapsulated ma s 
adherent to the sigmoid adnexa and surrounding 
structures as removed from the left side of the 
pelv s \ppendcctomv an 1 a Kocher operation for 
prolapse were perf rmed secon lardy Convalcs 
cence as u eventful Th tee vears after the 
operation the patient general health v a good but 
she compla ned of severe esic 1 sy mptoms second 
ary to recurrent ute ne prolapse 
The specimen (F g ) co sisted of a f rm calcified 
mass about 4 centimeters in d ameter composed of 
the fused and calcified rema n of a fetus in which 
the cranial an I some of the long bones could be 
identified Nothing sugge ti e of the fetal mem 
branes could be recogn zed The pecimen was 
class fied as Iithotecnon or true llthopa^dlon 

Case 4 A voma ged 31 years who had been 
mar ed 10 years h d i ch Id aged 5 years Four 
yeas prev ou ly she h d had a m scarnage 
Since then she had felt eak and lun down and bad 
been a\ are of \ sen at on of eight in the pel 1 
Menstruation ceased for ii months folio 1 g the 
m carr age and the occurred regularly 


A hard rough tender mass posterior to the uterus 
was palpated On bimanual examination crepitation 
could be chcite I A diagnosis of a dermoid or a 
calcifcd pel ic tumor was made and exploration 
advi c I \n infected lithopjrdion closely adherent 
to the right ovarv the sigmoid and the small m 
testinc was rcmovi-d together \ ith a ha?matosaIp nx 
from the left side \ppendectomy v as performed 
secon lardy The patient died on the eighth day 
from mtcatinal ob truction an 1 diffuse peritomt s 
Ihc specimen (hig 3) was 8 centimeters m diam 
etcr and consisted of a hard shell with walls from 
o 8 to 10 centimeter thick repre e ting the calci 
hed fetal membranes Within this shell was a com 
pictciv skelctoniz d and partially d sarticulated 
fetus together with some pus and necrotic material 
The bones of the skeleton ere unusually hard and 
b ittlc Micro copic examination of the wall re 
vcalcl fibrous ti ue infiltrated with calcium salts 
The pccimcn as classificdasmfectedl thokelyphos 
Case s k oman aged 25 years had been 
struck on the back by her husband 19 months p evi 
ouslv wh nshc was 3 months pregnant Soonafter 
V rl he became a varc of a mass in the right lo er 
qua Irani an 1 bleed ng occurred irregularly and pro 
fuscly for a time bhc v as sick for about 7 months 
then menstruation recurred an I the abdominal 
mass Iccrea e 1 in izc Subsequently there had been 
occasi j! b lious attacks and slight tenclerne s in 
the ight side of the ab lomen 

•k h rd ma V as palpated m the region of the 
rgbt tub Ihe uterus v as m good position a d 
normal m s ze \t e pi ration a 1 rge calcareous 
ma s a Iherent to the small 1 itestme v as removed 
from the right SI ie together with the correspond g 
tube anl ovarv and the appendix Convalescence 
w s uneventful 

The mass consi ted of a fetus partially encap 
sulated by the remna ts of the mcml ranes and w th 
the placenta an 1 cord attached (Fig 4) The pla 
centa 1 as unusually fi m and m croscopicallv sho ed 
areas of hy Iinizat on and calcif cation The fetus 
a fairly y ell pre erved but it as dehydrated and 
shrunken Mitroscop c sections of the cord shoi ed 
numc ous p tent vascular channel manv of which 
had thicke ed v alls The soft tissues of the body of 
the fetus were well pre erved and v ere not calcified 
The specimen was classified as early lithokelvphoj 
Case 6 A oman aged 5 years had i child 
aged 30 years Sixteen years previously menstrua 
tion had ceased the abdomen had enlarged secretion 
had appeared in the breasts and movement vas 
noted in the ab lomen After 7 or 8 month she 
experienced slight pain in the left side and the 
abdomen gradually became nearly normal in size 
Subsequently the pat ent regained health a d 
menstruation v as normal until 8 months belore ad 
mi Sion when it became irregular There had been 
frequency of uTinalvow during the last 6 months 
The patient had not lost e gl t There v as a 
hard nodular mass in the pelv s a 1 ttle to the leit 
C 6 1 7 po ted p ly by K k1 d S m 


X 
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Fi" t Case 2 Lithotecnon relained 

in (he abdomen zg >ear 

of the uterus Roentgenograms showed the outline 
of a fetal head in the left side of the pcUis with a 
dense o\al shadow King across the peKis and ct 
tending up to the level of the fifth lumbar \crtcbra 
Cjstoscopic examination re\caled diffuse c>slitis 
A pre operative diagnosis was made of lithopxdion 
and a laparotom\ was performed The greater part 
of the fetus was found free in the peritoneal cavitx 
but it was partially adherent to the sigmoid and 
omentum The head was contained within the folds 
of the broad ligament on the left side The mass 
was removed and the uterus which was adherent 
and retroveried was dissected free and fixed to the 
antenor abdominal wall The gall bladder contained 
multiple small stones and w as remov ed 1 7 day s later 
Convalescence terminated uneventfully Four years 
after the operation the patient was enjoying excel 
lent health and was working hard 
The specimen (Fig 5) consisted of a partially 
skeletonized fetus with the cord and remnants of 
the placenta attached The membranes partially 
surrounded the fetus and were closely attached to 
It at several points Jlicroscopically they showed 
hyalinization and calcification The soft tissues of 
the fetus were shrunken absent in places and there 
was gross and miscroscopic evidence of calcification 
The specimen was classified as Iithokelyphopaidion 
CvsE 7 A woman aged 26 vears had i child 
aged n y ears She had not had miscarriages About 
vears before the examination menstruation had 
ceased and pam in the back and several fainting 
spells occurred The abdomen increased m size but 
she was not aware of any movements as with the 
lormer pregnancy At term she experienced labor 
pains and passed small pieces of tissue but no fetus 
oubsequently the abdomen gradually decreased m 
size and menstruation reappeared but backache 
persisted 

mass was palpated in the lower part 
01 the abdomen It appeared to be attached to the 
uterus Roentgenograms revealed the outline of a 


Fi" Case I I ithotecnon removed 
from the Iclt side of tb pchi 

large fetal head and a long dense shadow King 
transversely in the peKij, Old extra iitcnne preg 
nanev and rupture were Iiignosed The fetus was 
removed at laparotomy Convalescence was un 
eventful 

The specimen consisted of a degenerating fetus of 
about 8 months development with the cord and 
placenta attached The latter was firm and on sec 
tion produced a grating sensation MicroscopicalK 
there was extensive hyalinization and the tissues 
were infiltrated with calcium salts The membranes 
were thickened and somewhat cartilagenous They 
partialK surrounded the fetus and were closely 
attached to it at several points On microscopic 
examination the structures appeared to be fairly 
well preserved there were deposits of calcium salts 
throughout especially marked within the vascular 
channels The soft ti sues of the fetus were firm 
and did not show gross or microscopic evidence of 
calcification The specimen was classified as litho 
kcly phos 

Case 8 A woman aged 24 vear'i had missed 8 
successive menstrual periods 4 years previously 
She had been confined to bed during praclicallv all 
of the first 4 months but her health improved and 
she was able to do housework during the latter 4 
months With the subsequent return of menstrua 
tion she gradually regained her health except for 
moderate dull pain and some soreness m the right 
lower quadrant Five months before examination 
she again thought she was pregnant There was 
severe pain in the lower part of the abdomen and 
she was confined to bed on several occasions Sub 
scquently menstruation reappeared health was re 
gained and all evidences of pregnancy gradually 
^sappeared 

The cervix was small and the fundus of the uterus 
was moderately enlarged and relroverted A mass 
about 10 centimeters in diameter was palpated in 
the left side of the pelvis and another about 3 or 4 
centimeters in diameter was palpated in the right 
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rc C 4 I f t 1 1th k Uil t 1 lie 
Id m 4y 


Ic Op t rc% 1 I 1 ihttral c in uterine 

preRnanc On th I fl i !e \m a fctu to centi 

n eter lo r I the rglt tc llh px I 
B th f t r r m It },clhcr ilh the 

o an the i ft lul c a I the p[ cn 1 x 1 pi t c 

ope t p f m I o the right lube The 

patient conxal I unixcitfulK I \c r 1 tc 
a ell II ni, 11 of h h rk 

Th p cimen fnm th left le i a Hpe 

se xci fet ll at 1 m il right a a ma s 

$1 )b 6 centimeter iliR 6) Ihel tier s 

cl el Ih rc I t n larg I c tic o ar\ The 
ut r p rt n f the ma c tc I f the me 
b c greatl thick n I an 1 in place aim t 

cartil ge u Whe st t 1 thc\ pr 1 c <1 a 

R ating en ati n an 1 micro cop call\ thc\ ho e I 
hcaw Ip t of c Ic m Within thi hell \ ere 
the rem i f a almo t compt t h k 1 t I 
fctu the b nt \erc uniisuill h rl aiJ 1 rittle 
and th ft ti u m d rat h infltrat 1 ith 

Icium alt ihe pc me cl fi J allho 
kehphopxdion 

C \si g \ man age 1 45 cars ha 1 one ch 1 1 
aged 23 \ S! h I h d e m age 4 
xears pre u K 1 \ear pr \ ousK me I 
ti had cea e 1 f r 3 m th f Ho td bx light 
da 1 > bl e il g for m th S ce the m nstrua 
tion h cl c u d egularlv 

A firm ma j ali ated to the right of the 

uterus \t expl rati hi m im f the utc u 
a d a lithopxdi f m the ght 1 f the p Ivi 
e m d L t e inflammation u nlel 

the m the pci 1 Ih p tmen a lo t a 1 
not cl s f I 

The d isbihcdtnn of the e 0 ca cs is as fol 
lows lithokelvphob 3 ca es (,7 ^ per cent) 
lithokcKphopxdion 2 cases (25 per cent) 


TVHir in — SU\I\t\R\ 01 DtTtlNirwo 
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hthottenon t ca c (^73 per cent) and un 
di itiul 1 Cl c 

Ihc mtitlcnci. of the different tape in thi 
sent ( 1 ablt 111) corre^Itond roughls with 
Ihit in the c I c noted m tht. literature 

LTIOLOG\ 

The retention of a fetus within the ab 
domen it development to the third month 
or more the ab ence of infection and the 
survival of the mother for a period of >ear 
irc c eiili tl for the production of a litho 
pidion Lithopidion is mvariablv the re ult 
of extra uterine prCj^nancv It is extrcmelj 
doubtful 1! I fetus retained within a normal 
uterus ever undergoes thi transformation b 
eiu e there the occurrence of infection lead 
rither totlestruclion of the ti ue of the fetus 
an<l keletoni/'alion It 1 conceivable that a 
fetus retained within the rudimcntaia horn 
ol an incomplctclv developed uterus mi ht 
c cape thi fate and eventuall) undergo calci 
ficatioii becau e under the e circum tance it 
would be protected to ome extent from infcc 
tion But even o skeletonization usuallj 
occurs 

An analjsj of the pregwancie re ivon tble 
for the production of the fctu es of litho 
pedions shovxs th it in 64 per cent of the Mavo 
Clinic ca e and m 73 per cent of the cast 
reviewed there is clinical evidence of develop 
ment lo or bevond the seventh month and 
in 60 per cent to term The average term uf 
development in the senes as nearly as could 
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be determined ^^'ls about 7 months It 
appears that onl> the more mature fetuses 
undergo this transformation 
Leopold has shown e\penmcntall> that an 
immature fetus free in the abdomen of a 
rabbit will rapidU undergo absorption A 
similar fate awaits the immature fetus which 
enters the abdomen of a woman on the ter 
mination of extra uterine pregnane) 

It IS impossible to obtain reliable data re 
garding the Upcs of extra uterine pregnanc) 
that are most likelv to result in the production 
of lithopcedion In general it is the t)pe in 
which the fetus is most likelv to develop to 
near term and while this ma) occur in prac 
ticallv even t)pe it is more common in some 
than in others 

In tubal pregnanev advanced development 
of the fetus w ithin the tube has been obscrv cd 
but rarel) Pregnane) is usuall) terminated 
before the third month except in the rare in 
stances in which secondarv tubo ovarian 
tubo abdominal intraligamentar) or abdom 
inal implantation sax es the fetus and permits 
It to develop to term The same is true in 
the interstitial t)pe of pregnanev Primar) 
abdominal and ovarian pregnancies are rela 
tivelv rare but thev reach advanced develop 
ment oftener than do tuba! pregnancies 
Besides extra uterine pregnane) it is con 
ceivable that a mature fetus might enter the 
abdomen as the result of rupture of a preg 
nant uterus and the mother recover without 
surgical interference This accident how 
ever is usuall) fatal unless surgical measures 
are promptl) instituted and then the fetus 
IS remov ed from the abdomen 

The fetus that continues to develop to 
maturit) will die from deficient nutrition un 
less delivered b) abdominal section If it 
remains in the abdomen it will be disposed of 
in some manner b) the maternal organism 
Mummification adipocere and various 
t)pes of fatt) change have been described 
m these retained mature fetuses but it is not 
known if these changes are entirely different 
processes or merel) successive steps in the 
production of lithopxdion 
The exact chemical proces.s b) which cal 
cium IS deposited in the tissues here or else 
where in the body is not well understood 



Fi"’ 4 Ca e 3 Farlj lilhoVcl>Tjho retained m the 
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MacCallum states that there seems to be 
something peculiar about tissue living or 
dead which gives them the power to catch 
up the calcium from the circulating fluid and 
hold It firml) in 'solid form However no 
precise and satisfactoiy chemical explanation 
has been offered 

The diagnosis of lithopxdion can practicallv 
alwa)S be made from the histor) but its pres 
cnce IS frequentl) not recognised because the 
condition is not borne in mind and the various 
events in the historv are not correlated until 
the diagnosis has been made at operation 
The s)mptoms ma) be divided chronolog 
icallv into four groups corresponding to the 
successive stages in the development 

I The onset of the prc^)ianc\ In practicall) 
every instance the patient gives a histor) of 
pregnanc) which has been at)pical in some 
respects depending on the t)pe of pregnanev 
responsible for the production of the fetus 
The s)mptoms ma) be those of ruptured 
tubal gestation which continues as a second 
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ar\ abdominal prtj,naiK\ In uth a ta c tlic 
i5\mi)tom attcndanl on Ibt ruj turc ub idc 
but the abtlomen c mlinut to enlarpt ind 
the other eaidenccs ol prc^iiantt per i t In 
other cases the \mptom m i\ be mi taken 
for those of mi cirrn^e but inquir\ disclo es 
the fact that a fetus n a ik t pas c<I ind th it 
instead of the usual cquentc of eaents fol 
lowing mistarrucc the ibilomcn continued 
to enlarge and the other c\)denees of preg 
nanc> per isted 

In the event of primar\ al>dominal or 
ovarian ge tation the patient consider her 
self pregnant and ma> notice nothing abnor 
mal dunne the carlv months except possibly 
pain or unusuall> active fetal movements 


/// tcnninilion of the prcgnanc\ The 
litter months (f the pre^nanej arc usuallj 
uneventful ind it or near term labor is 
initi ited in in ipparentl) normal manner 
I he pun eontinUL to be mild however and 
after from 4 to 4b hours thev cease entireU 
witlmut the ddiverv of a child I hi con 
tiliile whit 1 commonlj referred to as 
I il e r mi ed I ibor I he patient 1 no 
linger iw ire of fetil movements She grad 
uilU rcKver her health menstruation re 
turn ind the ibdomcn decre i e in size 
i / 1/ III pi nod 1 lie fetii now ceases to 
e\i t i uth It become a pira ite in the 
in item il ab lomen and while it mav continue 
t lerivt me bl )od upplv from the mother 
uleid mlv i] i ivet'citencc Its bulk ha 
Ittre i ed with the e tape or ab orption of the 
mini lit tiuid Dchvdration occur and the 
li uc bcM« t » bt intiltntcd In cakium salts 
Durmt. ihi perncl llu patient 1 free from 
vm|t m except Ihit he mav till be aware 
it the j re tmt ( f i m iss in the pelvi Irom 
to o rm reveir m i\ clap c in tin man 
lur wluK the iitu 1 licing e,raduill> tran 
I rnu I into a Iithojiidnn 
4 /it fwiptonn In about 6> per cent 
l ta e if the patient live late vmptom 
eventuilU dtveloj) lhe\ ton 1 t of mild 
ibd minal pam ir i eon inusiic of fullne s 
in the pelvi frti}Utntl\ a oeiated with a 
per I lent f( ul vagind di tharot ''Vnip 
toms ol bl ul ler irritation mi\ re ult from 
pre sure ol ihi ma on the bladder or from 
etondarv cvstiti If the patient 1 untreated 
the lithop itlion mav rupture into the adjacent 
\ I cera or through the ibdominal w ill 

Ihc general health of the pitient mav be 
unimpaired at tin time or there mav be con 
idcrablc emaciation and lo of wei ht ^ 
hard ma s iisualh a sotiated with li ht ten 
dtrnc s IS pre ent in the lower part of the 
abdomen in practieillv ever> ci e On vagi 
nil examinition this ma s mav be pilpated 
on one or the other side of the pelvis It is 
frequentU alt iched to the uterus pushino d 
to om idc It extreme hardne s is eharat 
teristic and a eriekhng sensation somelimts 
ma> be elicited bj pre sure 

I ocntgcnogranis are character! tic K.irk 
lin and Simon have pointed out that the fetus 
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ippcars much more distincth than in a nor 
mal pregnanc> because of its increased densitj 
and because it is not surrounded bj amniotic 
fluid or the thick uterine walls The fetus 
ma} also occupj an abnormal position and 
maj assume an abnormal attitude or be com 
pleteh disarticulated Other tissues besides 
the skeleton which ha\c become infiltrated 
with calcium salts will produce an e\traskel 
etal shadow of \ arj ing dcnsitj and outline 
depending on the extent of the calcification 
and the portions of the products of conception 
inaohcd Such observations in a patient who 
presents none of the svmptoms of pregnanev 
or who has passed through the menopause 
or m whom a normal uterus can be outlined 
are sufficient evidence on which to base the 
diagnosis of hthopTLdion 

The conditions with which lithopxdions arc 
most frequentl) confused are calcified fibre 
myomata and ovarian dermoids In the pres 
ence of a hard mass in the pelvis even when 
the history of a miscarriage or a somewhat 
aty^pical pregnancy is given either of these 
diagnoses may easily pass unquestioned unle s 
the possibilitv of lithopxdion is borne in mind 
It should be remembered however that fibre 
myomata when they become sufficiently cal 
cified to be confused with a lithop cdion rarely 
produce symptoms and diagnosis should be 
made w ith caution vs hen sj mptoms arepresent 

Ovarian dermoids may be a source of con 
fusion except when they are bilateral Pre 
vious miscarriage or atvpical pregnancy is 
not an essential part of the history of ovarian 
dermoid although Kouckv found that m 63 
per cent of the cases in his senes there was a 
history of previous pregnancy or miscarriage 
Roentgenograms of the pelvis always furnish 
positive data which establish the presence or 
absence of lithopxdion or calcified fibre 
myoma and the presence of teeth will estab 
lish the diagnosis of dermoid 

TRE VTMENT 

It appears from Kuechenmeister s article 
that the first case to be successfully treated 
by abdominal section was that reported bv 
the barber surgeon von Wemhardt m iSo 
Since then the relative frequency of the sur 
gically treated cases has steadily increased 



1 1 6 Ca c s I ithokcl>'phopxdion retained m the 

abdotn n 4 > eais 

The treatment is now practically always 
considered to be surgical unless the patient 
is adv anted in y ears and free from sy mptoms 
or unless operation is contra indicated for 
some other reason When the calcareous 
mass IS more or less free m the abdominal 
cavitv Its removal IS simple but when bound 
down to the neighboring organs by a dense 
mass of adhesions or if it has ruptured into 
some viscus and the whole mass is infected 
Its removal immediately becomes more diffi 
cult and attended by some hazard In some 
instances the uterus and adnexa are so closely 
adherent to the mass that it is necessarv to 
remove them also W hen the bladder or the 
intestines are clo'sely adherent to the mass it 
frequently happens that partial perforation 
has already occurred and great care must be 
exercised in dissecting these organs free to 
guard against completion of the perforation 
or when this IS unavoidable to recognize and 
repair it The raw surface which remains is 
frequently extensive and may be the cause of 
the formation of adhesions and intestinal ob 
struction 

prOGNOSIS 

A lithopxdion miv not cause symptoms 
and lb. presence may be unsuspected until it 
IS found at nccropsv after the patient s death 
from some other cause In more than 60 per 
cent of cases however svmptoms attributable 
to the presence of the lithopxdion develop 
after a period of quiescence of from 2 to 
years I he symptoms are usually mild at 
first and may become more severe and be 
attended by marked weakness and emacia 
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tion In nc},lcctc(l ciscs pcrfonlion into 
ntighborinf, \i Ltri or through the -ibdomin'il 
w 'll) mix occur 

In \u ri\ tit cirtinonn ilcvelopcti 
about the lithoji idion the onlj case on 
rtcord In the etc reported In Ur\ int death 
u i from into tinal ob truttion 

The mortahU rite frt m the burgical rt 
mo\ il of lithipidim is low In this series 
there was onK one death the pilient hatl 
an inleeted IithikcKpho I he subsequent 
health of the patients wi imiformh good 
o\cr period nl i to i aeu after operation 

I he pre ence of a lithopedion in il elf 1 
not markedh inimu il to conception or child 
Gearing and mu exert no innuenee on 1 ibor 
A number >1 ca c ha\c been rei>ortcil in 
winch coneeptian mi norm il deh\tr\ hue 
occurred in the pre cnee ol i iithopidnn 

l MM 

Lithop ednn liter ilh m m 1 stone child 
but the name 1 ipplicd ta itn fetu in whith 
the oft ti ue or the let a) membrane ba\e 
become inliltriled uith eileium dt One 
hundred and e\tnt\ four eit hut been 
noted in the literature and 0 ad<tiiionaI ca e 
reported from the M uo Clinit 

Lithopedion ma\ be duided into three 
groups depending an the tructure mxoivcl 
intheproce ofealeitication { 1 ) hth >kelpho 
membrines alone cdciiiej ( ) lithokehplu 
pTclion both membriiie and fetu ealciticd 
and (^) lithiteen n (true lithopedion of 
Kuteheiimci ter) the letus done i calcilKd 
and the membranes ire ab ent or elo cl> 
wrapped ibaiit the Ictu 

Tile amptims of lithopadton arc Uavaas 
tvpieal but the diaj,no i is u udl\ not mailt 
prior to aicrition or ncerop a betau e the 
conditian is 11 t borne in mind md tbc signi 
licant e\tnt in the hi tor\ are not proptrK 
eorreht 1 until after the diagno is ha been 
cstabli bed at ojicration In the pre enct of 
a pelvic tum)r which is unusualla hard 
espceialh when attended b) svmptom the 
pos ibilitv jl I lithop idion should be con 
sidercd Roentgenagrams constitul a valu 
able aid to the diigno is Ihc treatment is 
usuall> surgical The mortalit> rate is low 
and the prognosis is good following removal 
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CENTRAL DISLOCATION FRACTURES OF THE ACETABULUAI 

H\ I I FLUSON MD ScD r\C.S I iiilvdelpiiu 

\M> 

\ \\ MURRO WRICHT M D I iiii vi eipiiu 

F mlh (. IDp tm t fth U t fl 1 H ptl 


S INCE 1778 \\hen Hcnncus Allison ( ) 
first reported a cisc of fracture of the 
acetabulum there ha\e tome to the 
authors attention feucr than 50 authentic 
cases of penetrating fracture of the acetabu 
lum with central dislocation of the head of 
the femur The condition has been described 
b> different writers under \arious and cum 
bersome titles AIan> of the cases were diag 
nosed onl> clin!call> and were unconfirmed 
b\ subsequent \ raj operation or autop^a 
findings Vaughan has co\crcd the subject 
well Rtporling a case m a coTnprehenM\ e 
reMew of the literature in 191 he was able 
to find onlj 26 positi\e and 39 doubtful cases 
Woermer (^i) in 1907 collected all reported 
cases — 41 — but rejected 25 because the dng 
nosis was not substantiated Since then Kcl 
lOog Speed has reported 2 cases I age and 
Bristow I Cotton 5 Iw an i Colcj i 
Feet I Klemberg , and Koj al \\ hitman 3 
personal cases and mentioned s others that 
came indirectlj to his attention Fullers 
senes is anahzed bj Vaughan Few writers 
ha\ e reported more than 3 personal cases In 



Ii 1 Cl c8 I clureof the rim Mlhnodi pH ement 
of the head at th t me of the examination I at ent fell 
on the trochanter 


this article the senior author reports 5 per 
sonal and 10 other cases from the Surgical 
Service of the Umvcrsitj of Pennsvhania 
Hospit li 

The diagnosis is made essentiallj bj \ raj 
e\ammition \ careful studj of the 15 re 
ported cases enables the authors to confirm 
the two t\ pcs described bj \ anous authorities 
and to point out that the two tjpes arc but 
relative stages (complete and incomplete) of 
perforating penetrating or bursting fractures 
of the acetabulum Fractures of the acetab 
ulum maj be div ided into three groups 
I Fricture of the nm (Figs i and 2) 
Radiating fractures of the acetabulum 
including fractures of the floor and epiphjseal 
separation of the floor of the acetabulum 
(Fig o) 

3 1 cnctrating fractures with or without 
intrapchic displacement of the head of the 
femur (Figs 4 and 5) 

Cotton describes tw 0 tj pcs as sma'^hmg (ra 
diating) and perforating (or penetrating) I he 
difference betw cen the tw 0 from an etiological 
standpoint is probablj but a difference in the 



Fr Caci4 Fact eof the im Note that there is 
the f rst dej, cc of d placement of the feme al head 
Direct t auma 
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r 3 C 0 R I t f t fth tab I m I k 4 C I n t at fl t n ) fr ctu f th 

S t th I d f th f mu i th { pf lai n th a tal I N t th / ikm nt d c t the p I 
th pp r p t 1 f th ^ t u( f (I I m t hal /tl fm 1h d 

'imount of Violence In nnc cisc (I i^, ?) i licitl of tht femur was. forced throUoh the 
certain 'imount of V lolenrc c-iu c(l a milling ojjtninj, cau'.cd b> the preceding fracture 
of the floor of the icetabulum m an ulult or piiholog) 

an epiphvscil sepirition m the voung In i In rcilitv then there ire three stage or 
second case (Tig 5) i greater amount of dCf^rccs namcl) lir t <lcgree smashin or 
violence caused 1 bursting of the ridiiting rulntion second degree bur ting of fra 
fractured fragments and in 1 third ci c (1 ig mentsor cparation third dioree perforation 
4) where the violence wi still greater the penetralKin or central di loeUion of the head 



I S S c n lit I f t r f th t I 1 m Fr 6 C 9 I ! !t ^ te fh I plac cl f 

th fir t d g p t t the 1 ft d d th d m t$ f th t I ula fl b t tl e f m ! h ad s 

d g ep t t dll th ht I 
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of the femur into the pehic ca\it^ The latter 
tage ina\ ^ar\ from an impaction of the 
femoral head into the acetabular opening to 
complete di location with the head of the 
femur resting upon the «acrum 

ETIOLOG\ 

The earh literature and inaccurateU re 
ported ca^es ince then lead to the in 
ference that the fracture and ub equcnt dia 
location occur from Molence to the acetabulum 
tran«imtted through the long axis of the femur 
b\ the neck and head ol the femur Falls 
from a height upon the feet probabh ma\ 
cau e a fracture of this t\'pe but mo t ca'^es 
that ha\e been carefullj ':tudied f Moore 
Whitman Cole\ Kleinberg) how that direct 
Molence upon the great trochanter i the usual 
etiological factor Aire\aux claims to ha\e 
produced expenmentallv fractures of the ace 
tabulum bj Molence through the femur with 
out adduction or abduction Katz likens the 
production to the jamming of a hammer or 
axe handle through it-* own head b\ tnking 
the head of the handle with great Molence 
Kroenlein has reported a bilateral ca-e in 
' hich the patient had fallen and landed on 
his feet Both femoral heads were found to be 
dn\ en into the peUi 

Though the diagno is of penetrating frac 
tures of the acetabulum and their degree is 
pnnapalh madeb\ N. raj examination \an 
ous presumptive igns ma\ warrant one in 
making a diagno is before reontgenologic ex 
amination is made Attention is called to the 
fact that oxer half of the ca es present frac 
tures of other bones of the pehis vhich max 
complicate or ob cure the diagno is As Cot 
ton point. out whentheacctabulumis mashed 
and the continued violence drives the femur 
against the pelvic frame after perloration of 
the lemoral head the pelvic arch almo tneces 
«anlv mu t giv e in (Fig j) Rvanhasrecentlv 
reported pelvic fractures (Fig 6) 

sniPLE evszs 

1 Flattemnjj of the trochanter of the af 
fected ide will van with the degree of central 
di location 

2 Shortening depends upon the extent to 
which the femoral head i displaced A aughan 




Fi Po al Whitman Abduction — Reduction Note 
th t the real trochanter acts as a fulcrum ithile the 
ferrur bducted b> dravnn, the head of the femur from 
the a tab lun 

noted m hi 26 collected ca es that outward 
rotation oi the femur occurred m ii cases in 
w ird rotation in i flattening of the trochanter 
m o per cent and hortenmg as a rule 

3 Flexion abduction and external rota 
tion liLewisc van in amount or are ab ent if 
there I butrelativelv slight luxation 

4 Obturator pam depend upon fragment 
injun to or pre. ure of the femoral head upon 
the obturator nene (Fig i to 6) 

3 Injuncs to the blood v es cIs and bladder 
max occur with ub equent haemorrhage and 
extrava ation of unne though these injuries 
arc more common vnth accompan>ing frac 
tures to the bone of the pelvis Injun to the 
rectum Is rare Fuller cae(No ) presented 
blood m the (xce^ and unne 

6 Crepitu max be pre ent or not de 
pending upon the degree of fracture and of 
dislocation Sand reports a ca e without 
crepilus external rotation e\ er ion of foot 
or hortenmg 

7 Tendemes ov er and pain m the hip on 
lateral pres ure ov er the trochanter is alwav s 
present (Kkinberg) 

8 Invanablv there is a restnction with 
pain m all movements of the thigh though 
ca es have walked immediately after injury 
(Adams) and others have been unrecognized 
at the tune According to Fuller motion de 
pends upon the ize of the opening in the ace 
tabulum Ii the opemng 1 mall motion is 
greativ limited if large the movements are 
free 

9 Palpation bv rectum or vagina of the 
head of the dislocated femur and the di placed 
fragments naturallv depends upon the extent 
of pathologv m the individual case Of 26 
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cases collected b\ \ aughan the fneture or 
dislocation was lelt bv \agina or rectum m 14 
eases 

10 OccisionalK pain and tenderne saboac 
Toupart s ligament 1 noted (Fuller) Jscuhof 
reports a 0 \eir old girl with a full Scarpa s 
triangle 

11 Injur\ to the eiatic ncr\ e with result 
ant pain and a arimi degree of paralvsis m ij 
be noted 

I Since 50 per icnt or more of these frae 
ture are complicated other pel\ic fracture 
associated injuries mr\ minifet ihemstUes 
according t ) the indiMdual ca e I cch\mo 1 
ON er the great troch inter lower abdomen and 
sen turn ma\ he present with or without ten 
dernt s and rigidit\ of the adjacent h\po 
ga trie region The junior author his noted 
in a reecnt case of multij Ic fracture of the 
left pcKis and isehium a marked swelling ind 
ecelnmo is ol the corre p indmg lell hall ol 
the return nceurnng within ibluurs after 
injuri due to trauma of the pudcndtl blood 
ae sel of that ide I racturc ol an^ and ill 
bones 3f thcpehis ma\ occur as complications 
thougli those of the saerum and coces x are ex 
trcmciv rare (Scudder) Injuries to the os 
pubi and ischium arc common (^3 per cent 
and o per ecnt of this senes) Sacro iliac af 
fectiuns are probablv frequcntlv oxcriooked 
while the surgeon s attention 1 focuscel upon 
the primarx lesion I ht authors cannot rcc 
ommend too strongl> the making ol a eareful 
and painstakin„ examination m co operation 
with neurologists when indicated ot all frac 
tures of the pcKi ( G Da\is his tailed 
especial attention to peroneal palsv (tirop 
foot) which he sajs occurs in per cent of ill 
pehic fractures and is due to trauma to the 
ner\e at its origin in the lumbosacral cord as 
it he at the pchic bnm 

Ihe nerve lesions most common to pehic 
fractures are those of the peroneal obturator 
pudic and sciatic nerves Morrel Lavallte 
reports an autopsy m which the head of the 
femur was found pressing on the obturator 
nerve and explained the severe pain noted 
Adams reports a hypcrasthesia of the lower 
cacral nerves disappearing in 48 hours m a 
case which was complicated b\ a sacroiliac 
luxation 


\FR\F COMPLICATIONS 
In 15 of our cases nerve complications oc 
curred in 5 or 33 per cent The sciatic nas 
partiallj jiaralj zed in cases or 13 per cent 
(Casts I and 15 ) Obturator pain occurrelm 
^ cases or o per cent (Cases 6 14 and 15) 

I eroneal paraljsis occurred in 2 cases or 15 
percent (C iscs anil 15) I udic pain occurred 
in I case or 6 6 per cent (Case 2) 

Injuries to the blood vessels viscera and 
bl idder arc mo t common in cases assoaated 
with multiple fracture of the pelvis The e 
dtm mil immediate surgical interv cntion Lit 
tic appears in the literature relatn e to injurj 
to Ihe great blood vessels as these patients 
die (juickh the bladder not infrequent!) (ex 
trapcntoncall) or intrapcritoncalh) and the 
urethra ma\ be crushed or lacerated in frac 
tiircs of the pubjs and 1 chium Acute reten 
tion of urine hamatuna and extravasation 
of urine arc to be watched for Fxtravasation 
will depend on whctlicr the mjur> to the 
urethra occurs antenorh between or poste 
nor t ) the h\ ers of the triangular ligament 
In the lirsi ca«c the urine usuall) follows 
the ret turn and reaches the margin of the 
anus In the second it dissects between the 
two 1 vvera where it remains until suppuration 
occur or the surgeons knife intervenes If 
rupture superlicial to the anterior la) er of the 
triangular ligament occurs the urine passes 
into the scrotum and ma\ mount up to the 
abdomen between the s}mph\ is and pubic 
spine Fable I indicates the associated in 
juries found in the authors cases 

It would hardlv seem possible that fracture 
of the acetabulum with or without central di 
location could e cape unnoticed or be per 
mittcd to pass \vithoiit an \ rav cxamina 
tion Whitman however observed an opera 
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tion for pelvic tumor ^^hlch proved to be a 
previously dislocated femonl head a bistorv 
and careful physical examination having ap 
parentlj been dispensed with bj the g>nccoI 
ogist He also saw another patient who walked 
to the hospital with a cane and who still had 
pain 7 weeks after injurv Fuller saw a case 
II months after injurv with ankjJosis and 
atrophj of all muscles m a joung conductor 
27 j ears old who waspracticallj a cripple and 
whose case had been diagnosed as contusion 
of the hip Kleinberg has seen ^ neglected 
cases and decries the making and diagnosing 
of roentgenograms hy practicing phvsicians 
who onlv incidentall> and occasionallj use 
an \ raj machine of their own One patient 
came 4 weeks after injury with a cane and 
pam and the N. rav picture showed an acc 
tabular fracture with little displacement of 
the head of the femur the man refused treat 
ment A second had been kept in bed 6 weeks 
and then permitted to use a cane (with pain) 
before Kleinberg saw him Examination re 
vealed atroph> of the leg and the \ rav 
picture showed a fracture dislocation of the 
acetabulum with fracture of the os> pubis 
The third a female had been examined with 
the \ ra> originall) and the report was 
negative She was kept m bed 5 months 
with baking and massage then (still with 
pain) w as giv en a cane She w as seen t month 
later b> Kleinberg (7 months after injurj) 
Flexion and adduction were paintul and ab 
duction was markedly restricted The \ rav 
examination showed a fricture dislocation 
of the acetabulum with a large intrapclvic 
bulging calcareous mass Cotton has like 
wise seen a case of 33 years duration though 
the man is quite active de&pite a stiff hip 
Three of the present series were 12 to 30 
months old before seen by the attending 
surgeon Careful examination of the hip 
movements and measurements of the lower 
extremities cannot be overemphasized in all 
injuries to the pelvis and lower extremities 

SEX. 

Central dislocition fractures of the ace 
tabulum occur more frequently in males than 
in females as more men are engaged in the 
industrial trades Increasing rapid transpor 


tation ami lutomobile accidents may affect 
either sex In our service the sex incidence is 
80 per tent males and 20 per cent females 

AGE 

The t fractures occur more frequently m 
earlv middle life The youngest of our cases 
was o vears old the oldest 58 and the 
av cra^t ^8 \ ears old 

LOC VTIOV 

Kroenltin reports a case of bilateral frac 
turc and one such case is included in the 
authors series The majority of cases ap 
patently appear (ri to 3) on the left side 

INCIDENCE 

Though the literature and textbooks would 
indicate that this condition is a relatively m 
frequent one the authors find it not at all un 
common I ifteen cases were seen at the Uni 
versity of Pennsv Kama Hospital between 1909 
and 1927 at the same time that 10 ^oo frac 
tures were treated making its occurrence 
assume the proportion of i 687 fractures 
During this same period i other fractures 
and epiphyseal reparations of the pelvis were 
observed \s 4 of the reported senes have 
occurred during the last 18 months and all 
w ere due to automobile accidents it is thought 
that more fractures of this type may be seen 
in the future 

PRODUCTION 

Of 8 ca cs m the literature in which the 
taure was mentioned 7 were due to direct 
violence over the great trochanter and i was 
doubtful Of this reported series 4 were due 
to j imming injuries to the hip in automobile 
acadents to direct force ov er the hip to 
crushing violence i to a fall on the hip while 
skating and 6 were caused by falls from a 
height in which it could not be ascertained 
what part of the patient s body hit the ground 
first Direct v lolence ov er the great trochanter 
was certain m this group in 9 of 15 cases or 
60 per cent, of the 7 of 8 cases from the lit 
erature 97 5 per cent 

TRE VTilENT 

Delay ed or non union has not occurred in 
either the authors or reported cases The 
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Iteatnvent \u simple and complicated 

cases depending upon whether an acetabular 
fracture with central dislocation alone (46 per 
cent) or other fractures of the pel\is are like 
wise sustained (5^ per cent) Gra\e injuries 
to mtrapehic blood \essc!s demand immc 
diatc operation and transfusion Ruptures or 
lacerations ot the bladder require immediate 
laparotomN uture of the bladder drainage 
and a permanent catheter left m place until 
healing 1 assured Laceration of the urethra 
require perineal incision repair of the ort 
thra and the IcaMng of a catheter in place 
until healing ha occurred 

When due to sacro iliac subluxalion neiae 
injuries should be treated b\ immobih/ing the 
sacro line joint when due to prcs urc of fng 
ments or a ili located femoral head thc\ 
hould be treUed b\ reduction of the dislo 
cation ind an attempt should be niaifc to cor 
rect or change the position of the fragments 
under an'csthc la b\ flexion abiluction or 
adduction and ext rnal rotUion of the thigh 
under the tliioro cope If the obturator ncrac 
IS injured b> the femoral head or engulfed in 
sear tissue or callus formation little tan be 
done other than the aJmini tration of pallia 
ti\e treatment Ihe ooner neiac mjuric art 
recognized the sooner procedures and corrcc 
tions can b instituted for their allexiation 
when the> remain unrecognized until tluring 
or afifr conxale centc little can be done 
In peroneal ner\c lesion the foot should be 
supported ma age and clectncitj should be 
applied earl> during fracture healinj One 
jear later if there has been complete division 
or permanent damage to the peroneal nerve 
in the lumbosacral ord the perontus lon^^us 
ma> be transplanted into the anterior tibial 
tendon b> the Oliver technique (Scuddtr) 
Reduction of the dislocation is be t done b\ 
closed methods Ether anxsthesia and com 
pletc muscular relaxation should be utilized 
Lateral (outward) rotation and longitudinal 
traction under inTsthcsia mij be cmploved 
as advi ed b> Cotton and others Tojal 
W^hitman has had verj good success in using 
extreme abduction and lateral traction dur 
mg which procedure the great trochanter en 
gages upon the acetabular nm or ihum and 
wath the femoral shaft abducted as a long 


lever the head of the femur is forced out of 
the pelvis (Tig 7) Klcmberg successfully 
used this method in a case of 7 months dura 
tion when lateral and horizontal traction or 
weight suspension would have been useless 
Care should be used to cause no further dam 
age than has already been done as cicro iliac 
subluxation and fractures of the pubis and 
ischium may injure nerves bladder andureth 
ra if manipulated violently If the dislocation 
is not reducible open operation 1 apparcrtly 
unvvi c (Scudder) In a case (\aughan) in 
which do cd methods failed open operation 
re ullcil m uppuration of the hip joint 
1 eduction mav be maintained by the use 
of i plaster spica including the trunk hip 
thigh and leg the lower extrcmitv bein ab 
elucted and externally rotated Page and 
Bristow advi c 3O degrees abduction 0 
degrees flexion and 10 degrees external rota 
lion so that the hmb will be m the best func 
tional position should partial or complete 
ankylo i talc place If the condition has 
been rccogm/cd early and treated no inkj 
losis has occurred in the authors senes or in 
those ease reported m the literature Partial 
ankvlobis occurred in Klembcrgs case of 7 
months standing but he nev erthelcss reduced 
It b\ Whitmans abduction method Larly 
motion will of course prevent ankvlosis and 
should be instituted in all cases In 3 or 6 
weeks IColev) the plaster spica may be cut 
at the knee the leg freed and mobilized and 
allowed to re t in a chair and walkin per 
mitted with crutches and later with a cane 
The entire cast hould be discarded 10 weeks 
after application if not sooner W hitman had 
a recurrence when the spica was discarded 
after , weeks and the patient was permitted 
to walk Ihe dislocation was again reduced 
and immobilization for 10 weeks effected a 
curt. Length of immobilization m simple 
ciscs will depend upon the size of the perfora 
tion \dams used a jadvic cast for only 10 
days Speed adv i&es a plaster spica for approx 
imately 4 weeks in the non penetrating tyqic 
of acetabular fracture 
Loepp in a recurrent case used 20 pound 
extension for 3 months without splints or 
plaster Scudder recommends suspen ion (in 
a pelvic cradle) and traction The latter 
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should be con'^idered m the presence of frac 
turea to other pehic bonea Fuller favors ab 
duction or adduction traction and counter 
traction Simple extension and immobiliza 
tion with handbags have likewise been used 
As Cotton points out there is no standard 
treatment Each case is and should be a law 
unto itself Though abduction and weight 
extension mav be sufBaent in some casea 
con'sidenng the number of ca^^ea with asso 
ciated fracturea the plaster spica with the leg 
abducted flexed and externallj rotated la 
probabh best 

RESULTS 

In the literature the reaults have varied 
In untreated ca ea in which there is not great 
penetration a new socket (with uae of the 
joint) mav form and giv e satisfacton func 
tion (Speed) There is generall) some limita 
tion of motion slight shortening and stiff 
neas of the hip (Scudder Vaughan) Lcndnck 
once saw a middle iged man untreated who 
later was able to tike long tramping trips m 
German fashion Autops} after death from 
tuberculosis revealed the femoral head dnven 
into the pelvis where a new bon\ cavitv had 
been formed Both pubes and ischium had 
been fractured An unrecognized case in a 
voung man een bv Fuller caused incapaa 
tation for life Cole> s patient rode a btcvcie 
7 months after injur} 

In the authors «enes a follow up has been 
obtamable in onl} 7 cases 46 6 per cent 
Five of this number (Cases 38 ii 12 and 
13) are doing their former work one 
(Ca^e 14) lighterwork and one (Case I3) is 
m an asv lum with psv chosis (due to fractured 
^kull) Three hav e a slight limp (Cases 5 8 
and 11) and 3 (Ca'sesi 13 and 14) show limita 
tion of motion and slight pain (Fig 6) 

PROGNOSIS 

Recurrence Recurrence did not take place 
in anv of the cases here reported Speed 
advises resection of the head of the femur if 
the acetabular opening is large and recurrence 
continues V’hitman had one recurrence 
Loepp another and Schloffer has shown b} 
the \ ra} a case that pnmanl} show ed onl> 
a fractured acetabulum but 5 dav s later when 
again subjected to \ rav examination there 


was found to be a dislocation due to con 
traction of muscles In simple cases the prog 
nosih lb good if reduction and immobilization 
are accomplished earl} In complicated cases 
the outlook Is grav e There is generalU some 
limitation of motion with slight shortening 
and stiffnes of joints depending upon the 
‘ieventv of the fracture and associated mju 
nc \ aughan s 18 cases showed 3 perfect 
results 7 with limited motion 7 with shorten 
ing with stiff joints i wath outward rota 
tion and abduction and i totall} incapaci 
tated 

Morlalilx None of the ca'^es in this 
senes died Fuller reports ^jO per cent mortal 
itv and \ aughan found jO per cent mortality 
in 6 collected cases and 47 per cent in 37 
doubtful cases The mortalit} is due to vis 
ccral injuries complications and shock Of 
II cases reported bv Katz 6 died m the first 
week Arreger reporting 33 collected case of 
fractures of the pehn, (diagnosis of central 
fracture dislocation prov ed in onlv 6 cases) 
showed a mortalit} of 16 cases mostl} in the 
first week 

In general it ma} be stated that simple 
acetabular fractures wath central dislocation 
give a low mortalitv Cases compheated bv 
other pelvic fractures causing intrapehac and 
mtra abdominal injuries and b} cranial m 
juries are to be regarded as grave their out 
come depending upon earlv recognition and 
appropnate treatment 

SUMIIARV OF FIFTEEN CASES ANT) REVIEW 
OF THE LITERATURE 

I Penetrating fracture of the acetabulum 
with central dislocation of the head of the 
femur is a distinct entit} and not a rantv It 
IS apparently on the increase because of 
the onward march of civilization 

There are varying degrees of this frac 
ture di location 

3 Associated pelvic fractures occur in ov er 

per cent of cases 

4 Pelvic and abdominal complications 
are ever to be borne in mind anticipated 
and treated early 

3 Kerve injunes occur as high as 33 per 
cent Careful examinations and due regard 
to patients complaints are to be emphasized 
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6 Unrecognized fracture dislocations oc 
cur too often 

7 Reduction IS generallj best achic\ed bj 
anasthesia, flexion and \Mde abduction with 
slight external rotation 

8 Recurrence takes place if immobiliza 
tion IS not properl> secured 

9 Immobilization when possible should be 
secured b> a plaster spica to the bod> hip 
and lower extremity placed in abduction 
slight flexion and external rotation 

10 ^Iortalit> ranges from o to 50 per cent 
depending upon associated injuries comphea 
tions and treatment 

11 Careful and frequent examinations 
earlj treatment of all injuries andobseiaant 
studj will effect a shorter convale cence bet 
ter anatomical result and increased function 
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TRANSVERSE COMOTOMY FOR THE RELIEF OF CERTAIN T\PFS OF 
CASES OF LARYNGEAL OBSTRUCTION 

Bv M BVCkER MD R* cefor C 'i.ecticdt 
F mlhD tratf^ V'lt yS bool f M d d h s ICl f 111 \ w H I i 1 


I N 1 certain number of case larjnge'U 
obstruction ends fatallj either because 
immediate surgical attention is not a\ail 
able or because of untoward results folloAving 
tracheotomv Trans\ erse coniotomj (inasion 
of the cncothjroid ligament) offers an cfTec 
tn e procedure in some of these instances Its 
simplicitN puts It within the hands of e\er\ 
practitioner in time of tmergenc) 

HISTORY 

The origin of rclie\ing re piratorj ob true 
tion b\ the operati\e establishment of an 
artihcial opening below the point of obstruc 
tion can be traced back to ancient medicine 
A repre entati\e of the renaissance the 
anatomi tFabnciusab \quapcndente (1350) 
tir t dcM ed the operation of low tracheotomv 
which rem lined the onl> classical method 
until 170 \t that time another celebrated 
inalomist \icq d ^zvr (14) proposed before 
the '‘ocicte Ko\ ale dt Mi dccine a new opera 
tion based upon the division of the cncothv 
roid ligament (ligimentum conicum; and the 
m ertnn of a cannula for the relief of rc pi 
ratorv b iruction “^oon after this work 
was publi hed i contrjversv arose as to the 
practicabilitv of \ icq d \z\rs operation 
\monp th) I who troiiglj recommended its 
use were lurcriv Bichat and De ault (7) 
\ number ol urgtons successfully performed 
the new larvHoOtomv on human beiDcS 
but the f{ eratnn w is never generally accept 
cd and soon disappeared 

Larh in the nineteenth century Boyer 
originate 1 the high tracheotomv About the 
ame time Desiult ( ) pas ed a curved tube 
along the nostril into the opening of the 
glottis unj thus e tablished the basis for 
ODwver work on the intubation of the 
larviLX In igio Otto I ranck (5) urged 
the transver e division of the trachea More 
recenth Bingel fi) his ardently advocated 
thi method and has pointed out its advan 
tagCb Ihi operation however is a. very 


old one as it was introduced by Antillusinthe 
second century 

\ V ast amount of literature has accumulated 
on the surgerv of the lary n\ and trachea 
However onlv one author (12) as far as we 
know mentions that the incision of the crico 
thvroid ligament alone suffices to produce a 
atisfactorv opening and docs not need to be 
followed bv the introduction of a tracheal 
cannula 

VSATOMV 

The outstanding anatomical landmarks in 
thi operation arc the thv roid and the cncoid 
cartilages which arc easilv outlined on 
superiicial palpation Between the lower 
border of the thv roid and the upper border of 
the cricoid cartilage there extends the crico 
thv roid ligament The anterior portion of this 
structure has a trigonal hape its sides bein,, 
formed bv the cricothyroid mu cles (Fig 4) 

Ihc sternothyroid muscles diverge upward 
and do not he in front of the conic ligament 
The sternohyoid muscles he laterally to the 
ligament however the latter is covered by 
a fringe of fascia connecting the e mu cles 
\ntenor to the ligament embedded m a mall 
amount of connective tissue there are a few 
venules and Ivmphatic vessels penetrating, the 
membrane V small lymph node mav al 0 be 
found here the so called prelaryngeal hmph 
gland \1 o a small anastomotic arterial 
branch crosses thi held transverseh con 
necting the superior thyroid arteries which 
run laterally at a distance from the conic 
ligament I he course of thi small arterv 1 
parallel and close to the low er border of the 
thv roid cartilage This \ essel can hardh be 
of any stnous practical importance and it is 
not bable to be cut m a transverse mci ion of 
the come ligament near the upper border of 
the cricoid cartilage 

In a certain number of indiv idual the lobus 
pvramidabs of the thyroid gland reaches the 
intercncothy roid space extending from the 
thyroid isthmus upward It rarely consi ts 




Fir t Relations antcriorlj of the cncolh> roid membrane (I omDei\crs5i si al 
1 taloiti ) 


of ghnduhr elements but is essentiall> a conic ligament is fairlj round and has a di 
small rudimentary structure made up of con ameter of about 15 millimeters It is mam 

nective tissue and is of no significance what tamed and supported b> the cricoid cartilage 

e\er(i2) The nc\t laj ers anteriorl) are the which is a strong complete ring and increases) 
superficial fascia, and lastlj a more or less considcrabl> in size from before backward 
insignificant amount of subcutaneous tissue Indeed the posterior wall of the cricoid 
and skin In some individuals the median \ cm cartilage is about centimeters high and 
of the neck ma> run subcutancousl> in front about 3 millimeters thick Ihis is the onlj 

of the conic ligament Figure i is an illustra firm cartilaginous wall between the lar>ngo 

tion of the topographic anatom> of the oper tracheal tube and the oesophagus (Fig 2) 
ative field according to Deaver As to the dimensions of the conic ligament 

Posteriori) toward the laryngotracheal itself its height is about 10 millimeters its 
lumen the conic ligament is covered by a thin length about 15 millimeters It doe not 
layer of connective tissue lying directly be however end sharply but finds its contmu 
tween the ligament and the mucous mem ation m the tonus elasticus a structure ex 
branc of the larynx This layer connects the lending along the walls of the lower division 
ligament with the mucous membrane very of the larynx (Fig 

firmly so that both adhere closely to each Histologically the conic ligament is a 
other The entire thickne s of these structures fairly firm clastic membrane whose fibers 
from the surface of the skin to that of the run parallel to the axis of the body from the 
mucosa in many individuals does not exceed cricoid upward to the thyroid cartilage Con 
8 millimeters scquently a transvcr->e incision perpendicular 

With regard to the topographic relation of to the traction force of the fibers of the mem 
the conic ligament to other near by structure^ brane divides the latter into two parts which 
of the larynx the following has been ascer retract spontaneously The resultant opening 
tamed by the exammation of adult specimens has a fairly regular oval shape with a long 
A transverse incision of the conic ligament transverse and a short vertical axis and it 
above the cricoid cartilage opens the upper remains open of its own accord The divided 
rcspiratorv tract at least 12 millimeters below mucosa closely adhering to the ligament 
the level of the true vocal cords The lumen through dense connective tissue follows pre 
of the respiratory passa^^e at the level of the cisely the spontaneously retracting parts of 
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the ligimcnt Ihee phenomena were pro 
(luted on fre h cad'i\erb U autop&\ 


F\PEI nUNTb a\ 1>()J 
I he imtnmital differente between trin 
\er c coniotoim in human being anil in 
dig are !slip,ht I he cli tmte fnm the xoul 
tord to the conic !i ament in dv ' !<■ 
than in the human subject I he item h\oi<| 
mu ties m d lie dirceth in front of the 
conic lip, ament wherca m man the e mu ele 
Icaae the ligament free between (hem 
Lach animil wa an isthett7cel b\ the id 
mini tration ot ether and lived on the oper it 
ing t iblc with the head in c\ten ion Jhen 
tiie idministr ition at the in\ thetie wa 
stopped and the do" head ineludiiip. the 
miuth ind no tril w i tighth bandiged with 
cotton towel and adhc ne plislcr Thu 
breathing threugh inDuth ar no tnl wa 
rendered impo ilile \ lonp,itudinal inci lan 
was made m the mKlliiie trom the intisura 
tlnroidei down ti the lower mirgin ot the 
crieoul cartilage The ujierlicnl ia en was 
split and retricted lateralK to expose the 
sternoha )id muscle which a\crc pulled aside 
as hown in I igurc 4 1 he c anic ligament w i 
inci cd tranacrcK and thi incision wi 
foil wcdb\ imme hate spontaneous retraction 
of the diMcied f irt including (he mucous 
membrane Ine\er\ in tance the dOp, at once 
bt irtcd breathing through the artificial open 
ing Itwa po ibk in ill ta es to perform the 
operation r ipidK enoUp,h to relieve the animal 
irom i pin via No compile itions aroseon the 


operating tabic and ligatures were not necc 
bir\ The operative procedure was earned 
out with onlv one instrument — a scalpel and 
wa perlormed without assistance 

Before the dog was removed to the ca e 
precautions were taken m order to maintain 
the coniotomv opening patent as the ma 
terial ob trueting the mouth and nostril 
were Icit in place and respiration could be 
earned on onlv through the artificial openin 
Strip of adhe ive plistcr were lived to the 
skin ( n either idc of the inci ion wound and 
were unittel in baek of the dogs neck fhe 
sternohvoid mu cles which in do" he di 
reclK in front of (he cricothvroid mem 
brane being sutureef to the overfjing skin 
were retracted with it In front of the oper 
itive lieM a small thin Javer of gauze was 
ipplie I b\ me tn of collodion \5 suture 
materiel ilk wa used 

\ lap e of 4 hours was allowed between 
(he o| ention and the remov al of the materia! 
ob iruetiUr, the dOp, mouth and nostnl 
DuriOp, that time the re piration remained 
undi iiirbed and the heart action wa cquall) 
good Following the remiv il ol the obstruc 
live mitcnal in one group of doj, the arti 
lieiil <)ptnin„ wa kept patent for a period of 
4 div I hen the skin edge were permitted 
tv approvimite intl the wound w is allowed 
to clo e In another group of do^ the 
clo ure ot the wound w is lieilitated im 
mediatelv alter the removal ot the ob true 
tive matcriil fnm the mouth and nos 
tnl In some t ise the edge of the skm as 
well a tho e vl tlie divided fi cia were united 
b\ a lew interrupted uture In no ca e 
hiwever wi the wound closed enmpleteh 
Two dvg were killed md autop le were 
earned out 4 hiur alter ojieritivn When 
the interior ot the larv nt,otricheal pi a e of 
thee animal wa expo cd no blood w is 
found m the lumen and the mucous mem 
brant was pink and normal m appeirancc 
Ihevoedcord showed no trace of anv injurv 
The entire muco a showed no thinge except 
at the cricothvroid inter pace Here in ap 
provimateh oval shaped opening was seen 
with clem cut md hirplj outlined edge 
The mucou membrane adhered clo civ to the 
divided parts of the conic ligament (I Iq 5) 
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In the dogs allowed to h\e the wounds 
became infected Ho«c\er the infection rc 
mained localized and aside from the dela\ed 
healing of the wound was of no appreciable 
significance Soon after the closure ol thtir 
wounds (8 to da\s after operation) the 
dogs started barking again and there was 
nothing suggestue of an\ !ar\ngcal le ion 
These dogs w ere allow td to h\ e for a period of 
from I to j months and were further ob er\ul 
with regard to the possibilit\ of unde irable 
after effects In no instance w is there an\ 
eiadence of aocal disturbance or of an\ im 
pairment of breathing 

At autop \ the following was found uni 
formli The «;kin was mo\able o\cr the op 
eratiie field and the site of the fonj^itudinaf 
•'kin incision could be found onl\ on \cr\ do t 
examination The lannx and trachea were 
remoxed from the bod\ at masse Lxtcrnalh 
the«e organs show ed no deformitx The lumtn 
of the larxnx at the cricoid k\el was fairU 
round the entire muco a was smooth and 
pink in color and there was no lo s of con 
tinuitx in the lining of the mucous membrane 
The cncothxroid inter pace showed no appre 
ciable changes on superficial inspection The 
transxer e inci ion through the conic ligament 
''as not perceptible Onl\ on xerx careful 
examination could one make out in the sub 
mucous laxer a round area about ^4 centi 
meter in diameter suggesting a radiating 
car tissue formation with its center approxi 
matelx in the middle of the cricothx roid inter 
r^ice The xocal cords x\trc found intact and 
coxered bx a lining of norma! looking mucous 
membrane 

RErORT OF C \ E 

1 S a white male 60 >ears of age complaincJ 
of increasing hoarseness for 2 months The patient 
had a loud in pirator\ stridor an I hi speech 
onl\ a hoarse whisper Lar> ngoscopic examination 
revealed a hard immovable mass involving both the 
true and false cord on the left exteniing upward 
postenorlv and along the left wall of the larvnx 
rhts mass protruded above the left arv epiglottic 
fold and obstructed a verv considerable part of the 
entrance to the larjnx but was not ulcerated The 
right vocal cord wa movable the left was fixer! 
The epiglottis was swollen and conge ted There 
was nothing else of significance in the phvsical ex 
amination The historv was irrelevant except for 
the fact that the complaint dated back some 4 jears 
prior to admission to the ho pital 



Ihc c n liti n obvuuslv wa a carcinoma o! the 
larvnv li a ug„e tc 1 bv Dr M I Sv am v ho 
kne V f ur V rk an 1 to \ horn I im indebted for 
tht pn iltgt I rcfK rung thiv cast that a transver e 
c ni i mv 1 1 1 erf rmelonihi patient instead of a 
prchminar trache lumv 

The tom m\ a performed under local anais 
thf'ia V ith the patient s. hea 1 m extension The 
longitu linal met ion of tht skin was about 3 ccnti 
mettr long an 1 the tran ver e mci ion of the conic 
ligamtni a about 1 centimeter long The pa 
titnt rtmainci well lunng tht operation and started 
breathing through the coniotomt opening immedi 
attiv after the conic ligament was split Ml bleed 
ing point were carefull Iigiied The kin edges 
were caught bv twoslitcht i ilk) and the thread 
were tit 1 to tnp of gauze on either ide of the 
woun 1 The two strip 'cre tied on the side of the 
neck o as to retract the woun I edges somewhat 
from the opening On inspection of the respiralorv 
pa age through the coniolomv opening the muco a 
\ as foun 1 to be of normal color it was po sible 
without anv difiicultv l> inspect the lower surface 
of (he vocal cord 

Soon after the operation it was observed that 
the patient was not breathing through the coniotomv 
opening a sati factorilv as he had on the operating 
tabic On inspection of the wound a small flap of 
loo e f rclarvn"eal ti sue was cen attached near the 
coniotomv opening Thi piece of loo etis ue dunng 
in piration was blown in toi ard the tracheal 
lumen obstructing the Of ening m the conic ligament 
in a valve like manner \] o the edges of the skin 
were not retracted from the coniotomv opening far 
enough to avoid its being covered bj the skin v hen 
the patient moved his head to the side 

Tor thi reason about i hour after the opera 
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I g 1 t m i I (d fc) 

tio as pcrf med a tracheal cannula \ as mtro 
I cci through the coniotom% opening and a 
kept in the re nirator lumen fo apeiod Isd\s 
On the 1 tb 1 the cannula a removel The 
k ar uni the pent i the conic hgame t as 
dh ng closeK to the unde hing ti uc an I the 
opem g remain 1 fr e reg rdiess of the posit on n 
h ch the pat ent chos to hold hi head For the 
folio ng I \s the patie l remai ed pcrfectU 
mfo t ble ithout an\ cmnula As the tream 
of a r p s ng thr ugh the opening ten le 1 to d up 
the crel n f m the esp ato i passages in the 
lume of the opening it as f cq nth nc ssi \ 
to cm e f m It the dne I up part cle as \ cll as 
them ist e pect rated mate i Fgu c6 epresents 
ph t ) r ph f the patent c mot m> ope ng 
the e ghtce th lav after the p Iiminar> coniotomv 
p f rm I 0 the amc dav a c mpl te la \ n 
geciomv pcrf med b Dr Samuel C Har\c\ 
Du g th ope tion the a xsth tic i s adm m 
teredthro gha theter i trod ced tothetn hea 
th ough the c n t mv open ng 

PROCEDURE IN M4N 

In opcrntinR on man the skin edge should 
be retracted on either side and fastened to the 
underKing ti sues b\ mattres sutures enter 
in" the skin about centimeters avvav from 
the ed^e and passing through the antenor 
cncjthvroid muscle of that side thus prevent 
ing obstruction of the coniotom> opening re 
gardle s of the position of the head and neck 
Strips of adlie ive plaster mav replace this 
procedure if ncce sarv \fter a few di\s the 
sutures mav be removed and the adhesions 
allowed to maintain the de ircd position of the 
skin A\hate\cr i done after the comotom> 
opening is no 1 anger needed the wound should 
not be closed ti,,htl\ and the conic hgament 
bould not be utured 

It 1 neees ar\ to identifj the cncothjroid 
inter pace before the incision Js made The 
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skin incision should extend from the inci ura 
thvroidca to the lower border of the cncoid 
cartilage The conic ligament should be m 
Cl ed cxactlj transverselv The loose pre 
larv ngcal tissue must be remov ed as w e found 
from experience m the reported ca c 

\D\\NT\GES VSD DtSVDCANTVOES 
\ Simple solution for the emergencies of 
lar\ ngeai ob traction b\ the present methods 
is not nlwaxs possible \\ hile 0 Dw^ er s in 
tubation method is of great value chiefly in 
diphtheria in children it is not advantageous 
m other conditions Toth intubation and 
traeheotomx require special instruments and 
tracheotomy i a major operation which de 
mands skill and some experience on the part 
of the operator Even when performed under 
the best circumstances tracheotomy mav give 
nsc to erious complications such as hxmor 
rhage Following the teachings of Chevalier 
Jackson (8) most tracheotomic m this coun 
tr> are of the low type so that the eriou 
complication of laryngeal steno i i ehmi 
nated Under certain circumstance howev er 
stenotic changes mav follow tracheotomy re 
gardloss of the anatomical level at which the 
operation was performed 

In contrast with the e methods the opera 
tive held m transverse coniotomy is most 
superficial and the anatomical structure m 
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\oKed irc of relate cl> little sicmficancc car ofthLlir\n\ burns or caustic irritation to the 


tilaginous substance is not cut and the lumen 
of the air passa^jC is not altered the method 
reduces the possibility of ll^morrlnge and 
other complications to a minimum it opens 
up the largest of the interspaces between the 
lar\ngotrachcal segments below the \ocal 
cords it offers to caery practitioner a simple 
and easy means of interference in emergenev 
and it requires the use of only one instrument 
— a knife The postojicratu e dc\ elopment 
other things being equal is most faaorablc 

It IS interesting to note m connection with 
this operation that the chief arguments ad 
^anced against it for the past 150 years have 
always remained the same the proximitv of 
the opcrativ e field to the \ ocal cords and the 
wearing of a cannula in the subglottic space 
Harmer (6) arguing in favor of tins opera 
tion claims that a tube introduced through 
the cncothvroid membrane lies m the sub 
glottic space well below the vocal cords and 
that healing of the wound takes place in from 
5 to odays St Clair Thomson states (10) 
Intcrcricothy rectomy is free from danger and 
easy to perform and the wound will heal 
in a few hours Both Harmer and St Chir 
Thomson find the method advantageous not 
only in sudden laryngeal obstruction but as 
a preliminarv temporary measure in certain 
other operations 

Since we feci justified in stating that on 
anatomical grounds as well as on the basis of 
our results on living subjects coniolomv 
does not require the use of a cannula at all 
It IS needless for us to share the fear of a 
cannula in the subglottic space As to the 
possibility of directly injuring the vocal cords 
It may be said that such an injury cannot 
occur if the operation is performed with any 
care at all It is necessary to realize that indi 
cations for transverse coniotomv are limited 
It IS obvious that only such respiratory ob 
structions come into consideration as are lo 
^bov e the lev el of the cricoid cartilage 

The so called oedema of the glottis is the 
outstanding condition in which transverse 
coniotomy may sav e the patient s life It may 
occur at any age and may be associated with 
^Jiny conditions such as I udwig s angina or 
J^ny other inflammatory process in the \ icimty 


fault ioni^n bodies m or injurie to the 
larvnv nvioncurotic cedema some acute and 
chronii inin turns general anasarca Because 
of its irt(|utiit ibrupt onset its rapidly pro 
grcsivt thiritltr and its tendency to give 
rise to no «li trts mg symptoms at the onset 
these tem litii 11 often confront the practi 
tioiicr whin tlu p itient is in real danger of 
suffocition In lonnection with oedema of 
the glotti It mn be pointed out that this 
is a mi muTur thi condition manifests itself 
bv a trous inliltrition chiefly of the arvepi 
glottidc in folds and not of the glottis It is 
an anatomitalh is well as clinically (ii) well 
established 1 u t tint cedema of the lary n\ 
docs not preul downward and nev cr involv es 
the siibglottie pace I he site of this lesion 
is ilwav It a higher level than the operative 
field of trmsvtr«e eoniotomv 

foreign bodit may lodge 111 the additus 
ad hrvngem ind produce a rather alarming 
situation 1 or some reason or other it may be 
impos ible at the time to remove the foreign 
body from the larvnx and the physician may 
be urged to establish rapidly an artificial 
respiratory opening 

Injuries to the larvnv particularly cuts 
through the hvothvroid membrane and frar 
tures of one or more of the cartilages may 
become verv serious The resulting mflam 
matory reaction may cause severe cedema of 
the lary nx or the lumen of the lary nx may be 
occluded b\ either a dislocated fragment or a 
hamatoma dev eloping m the submucous con 
ncctive tissue for this reason such patients 
arc m constant danger I or the sake of safety 
some authors emphasize the necessity of a 
prophylactic tracheotomy in cases of trauma 
of the larvnx Provided the cncoid cartilage 
has not been fractured transverse coniotomy 
should be preferred invariably m such cases 
for the establishment of a preliminary arti 
ficial respiratory opening transverse coniotomy 
approaches an ideal of safety If it is desired to 
administer a general anresthetic this can be ac 
comphshed either through a soft rubber cathe 
ter inserted through the coniotomy opening or 
else by saturating with the anaesthetic a loose 
piece of gauze placed in front of the opening 
As an example of an indication of coniotomy as 
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T prciiminar\ niea urc the operation for the 
rcmo\al ot \ tiniiioma at the ba e of the 
t<)n<Tue ma\ he mentioned Furthcrmire the 
po ibilit\ otin trtiiv i radium neeiliethrouph 
the eoni< tom\ openinq lor direct aoplicatnn 
forsubtlollK tumor m i\ lie mentioned here 

( INII \ INUICVlUAi. 

In iiplillnrii cmntomv hould nat be 
practice I bciau c the ob tructiun ol the or 
pi i^e In the membr int ma\ extend bel w 
the cric id !e\e! In hillrcn the li taiue 
Ictween the ricoi 1 ind thvDid cirtiU^e l 
( mall an 1 promt e little iicie We 
therclorc bthe\c tint cinntinu hotil 1 n t 
be f r icticed in children 

St \iir\R\ 

I Manx in tincc oflarxivetl >bs>lr»eti n 
in the d lull c in be rtliex ed b\ the tnn \er e 
e ini t )m\ it \ it i cl \7\ r 

I he intr iciucti in if a cannul i i not a 
nt e ir\ step in the i roee lure because f 
the uutomie il ehancter ol the cri itluroi I 
membrane 

, Ihe pri edure i imple inJ hauIJ be 
u e1 in ueh emtrtencie as mu t be met with 
out the d si t nice ol i ur„eon 

4 It is njt applicable in children bee luse 


of the small i7c of the membrane and not in 
oh truction which max lie below the thjroid 
t irtilape as in diphtheria 

5 Ihe operation is of particular xalue m 
the e tablishment of a temporarx artificial 
airw i\ in operations at the base of the tongue 
abmt the pharxnx anil buccal caxit> 

6 I hi piper i based upon anatomical 
tube on the cailixer experimental work 

on the d i ind upon the application of the 
pr cc lure in one ea e 

miuiorRxnix 

It \ XI I kl 0 117 

I \ s p 1 \ t m\ f tl H d 1 
N k t I S 4 
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MENSTRUM FISIUI E OF POSTOPLR\IlM \\D ENDOMETRIVL 

ORIGI\ 

B\ M \\ lull 1\ M I> I \ t l>i TR ir Mi m e. 


M LxNSTRFAL nSJUL\ li pro 
po'icd IS ”1 term for in 

lap-irotom) scars clnracten/ed h\ 
periodic discharge of blood more or le s 
coincident ^\lth normal menstruation Two 
kinds of such tistulx haa c to be considered 
(i) tho e due to direct communication with 
the uterine or tubal mucosa ( ) those due 
to postoperatiae enclosures of endometrial 
tissue in abdominal scars 

ETIOLO^'a 

Most menstrual listula: arc of postoperatia c 
origin though a few such fistulx ha\c been 
formed b\ a pus tube or a tubal pregnanca 
'ipontaneouslj breaking through the abdomi 
nal wall fcases of Bouzol 4 Duerre 8 
Schlink ^5) Postoperatne menstrual hstulx 
are cau cd 

r posfoperatiae cfirecC communication 
\Mth uterine or tubal caaits (a) following 
cx arean section (b) after operations for pel 
Mc mflammator\ disea‘'e salpmgectoma par 
tial h\sterectom\ (c) after \ cntrofivation of 
the uterus 

2 B\ postoperatu e enclosure of endo 
metnal (adenoma omatous) tissue in the ab 
dommal wall jn the course of hasterectoma 
oaanotom> a cntrofixation etc such enclosed 
tissue also at times causes a periodic menstrual 
discharge as we will show later on 
It IS obaious that the menstrual discharge 
from a fistula going into the uterus is much 
greater than that from the tape caused b> 
endometrial enclosures m fact under certain 
mechanical conditions the whole or most of 
the menstrual flow maa emanate through the 
fistula in the former pc The enclosures 
giae on]} a slight but more or less periodic 
di charge 

Of fislulx following exsarean section the 
following notes were found in tlie literature 
01:>hau<;en ( ,) mentioned in his lectures 
that the so called Porro operation was at 
times follow ed b} menstruating fistulx The 


ohi I<»rr<> operation meant supraceraical ha 
ttrectoma immcili itcK after a cesarean sec 
lion with uturing of the ccraical stump into 
the lower iii^lc of the abdominal section I he 
urn ot the proiedurc a\ as prcaention of pen 
tonitis email itin^ trom the uterus or after its 
remoa d ironi the inlected ccraical stump 
\s tubes ami o\ irie aacre usualh not re 
moatd ill the I orro operation the broad cer 
Meal tump menstruated the natural aaaa 
through the a igma If the ccraical stump 
was attacheal to the abdominal aaall an ab 
dominal li tuli often rc ulted communicating 
with the Cera Hal canal and therefore par 
ticipatme in menstruation 
Holland (i>) mentions the possibilit} and 
giacs the origin of such fistule after exsarean 
ection Di eus ing defects m the classic cx 
sarean operation hesajs Faera oneknows 
how during fhe stage of cfosurt of the wound 
the inci ion tcmls to gape transacrscl} and the 
edges are draaan apart when the uterus con 
tracts If the contr iction areaer> powerful 
mall gaps which become occupied b> blood 
dot ineaitabla occur between the sutures 
Man> cases haae been described in which it 
has been necc ara to reopen the abdomen or 
which haae come earlv into the postmortem 
room and the wound has been found widel} 
open If infection of the uterine wound oc 
curs healing is deha ed and an imperfect scar 
is formed fhe Iiabilita of such thin scars to 
rupture in subsequent pregnanca or labor is 
aer} great Eaen in of mild infection 
the position of the mci ion makes adhesions 
between the uterine scar and omentum in 
testines or abdomin il wall almost ineaitable 
Such adhesions if intestines are maolaed 
often lead to chrome or acute intestinal ob 
struction m the adherent intestine or break 
doaan of the kinked intestine with formation 
of fxcal abscess and f ccal fistula Then per 
fontion of the thinned adherent uterine -^car 
b> erosion from the fxcal fistula maa lead to 
menstrual fistula We will see later that 
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The case of a p^ol^alpln\ hstuhzmg into 
the bladder reported b\ J Du\erge\ and Dax 
(lo) sugi,es»ts the pobsibiht\ of menstrual 
blood being penodicalK discliargcd through 
the bladder as ma\ also occur in the second 
t>pe an endometrial enclosure in the bladder 
(Keene i6j 

\ \ oma f; d 34 \ ca a dmitte I compbm 
ing of general exhau t on an I t actabi c% 1 1 
U ot opin mi ion anise icalh age ih t ic 
f Ive h I be n emplos d ith ut effect I he 
ur ne a load 1 th g n p d t t m s bl od 
\ag1n3l exam n to ho 1 th t th ut nl 
a Ine a ^ ere immob 1 zed m an ntlammitorv m 
hill g the pci I Fspecialh a large tumor of th 
ght t be uid be p Ipatc 1 \hich as adherent to 
the all f the blalde Cathete i tjo of the left 
u t n s s but It a impo ib! t c th t e 

the ght R 1 g pi \ ft fl e t a cl 
ject on of s ub c nt m t f o I um brom de 
sho ed th h dow f th ght tub commun eating 

withth bl dd !■ llo g la ge of liver nitrate 

dur ng a p od of about 6 el. the fistula cl sed 

the a Inex I ma I pp e I anl the c e a 
eventu Ih c mpl te 0 1 arlv abd min ! h\ 
ter ct m\ n 1 te I n c se of alp g cl 

fistula but th n g alconJuio f th p t nt 

CO t a d t 1 u gcal inte e ti n 

Our ca e of direct menstrual hstuH fol 
lowed operations for salpingitis and \cntro 
fixation 

Case M II ag I 36 \ears admittel to 
Hap H ptalO t br5 g state! that hehad 
bee m 1 6 ea s b 1 1 1 had no children In 
0 7 on a u t 1 t 1 1\ backache anldvsmcn 
orrheea h a ope ted upon lor fatlmg of the 


\ omb She was re operated on account of pam a 
fe months 1 te adhc ons ere separated anj 
one o a V nas re ected I ollowing th s operat on 
there vas much pam rad ati g to the leg and a 
fistula th laparolomv scar contmuou d cha g 
i g scrou maten 1 some intest nal gas a d small 
p rt cle f thi stc ol \t time the d scharge be 
c m stopped up an I then s ell ngappeared whch 
a pa ful until it broke ani di charged thek 
red li h menstrual like Mood Thevaginalme strua 
to e\ nt> The patient V as 1 excellent 
general c nlition D g si 1 test nal and men 
t I fi l I f llowing operation for retroflexion 
She was operate! up n g n b> us 0 October 7 
9 

The fi tui s packc 1 with iodoform ga ze 
Through n elliptic inci 10 su rou 1 g the fistulous 
ca of the f me lo Uparotomv the whole scar 
ith the I tula as I cted f m the abd m al 
11 th f tul m llimctcrsin liametcr commu i 
catcl with the ileum Othc liffusc intestinal ad 
he I p esent The intesti 1 fist la was 

I e I I V n rt g ut cs and an omental ^ ft 
I hi h tul u t act also e t to the uterine sturan 
D ( 1 o ccou t f in eparable a Ih ons couH 
n t be ma le ut Ihs p tient a not c cd b\ 
perat \\h la t cen March 004 she still 
disch g I I ght m unt of gas a 1 tool a d 

at time men trual bloo i p 1 fulh \s h general 
health g d further attempt t lo a dical 
p t me n g p h ps int tinal c ect on and 
t tal h\ t rectomv a t n i !ere 1 spetalK 
m le of th fatal outcome of ch an attempt n 
the e t 

Ca Mr T B 5S\ear old frt ecn n 
Ma 3 03 tated that car b f e he h i 

lec ope tel p nforaielvc fl mmat cond 
tio Sh t 11 ftc the operat n that hehal 
pel c tulcrcul a I tl t one tub ha I been re 
m cd Fr mthi operatic fiecal fi tula rema nc I 
m th ca hich con tantl\ d charge 1 ga and a 
sm 11 m u t f stool inle al ot l 3 eek 
m bl Iv 1 h ge w uld com from th h tula 
th much pel c 1 t Four ope atio at tber 

cl I hal been p rforme 1 nee th t p rf ct g 

a cl urcofthcfsluh Th c nsta I fxcal a 1 gas 
1 cha ge frequent painful bl ting sp all t 
the time of th bl od (menst 1) li 1 a ge made 
her 1 f m ble still her ge al app a c 

goo I Ith wa bone ut b\ the ne ti jatho 

1 1 fl d g ge c 1 e am atio Th fi tula 

a 1 cate I m d \ bet e n tl na I a I m 

phv 1 ml 1 par tom sea hi h als 

c nl c I a mod is I P t P'^r t e he la 

Op at Ju s Q 3 Th gh 11 1 tic 1 

Cl hch u d Ithefi tul u a a th hole 

I tula h ch ha 1 1 c 1> been p eke I ith If rm 
ga e sec 1 ith the h mat d pa t of the 
bd m 1 c The f tulou t act led t a lo I 

f m 11 tc t e th term 1 loop of th 1 um 

The 1 p as adherent t the t ghtl emb iled 

ute us In the f eeing of these adhe n a 1 rge 
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Tif; s Case 3 Mrs M Postoperative mm Irual 
fistula Direct communication of the fistula throuRh the 
endometrial enclosure into the uterine cavity \Iso note 
the intestinal adhesions to the enclosure 


left sided tubo ovarian abscess uas opened which 
contained about 50 cubic centimeters of pus without 
odor The left tubo ovarian sac was freed and rc 
seated The intestinal loop was so much <Iamigcd 
and so fistulous m several places that resection was 
performed This patient died from peritonitis 15 
da>s after operation 

There are ov er 40 cases of this tv pc reported 
in the literature so far for which the use of 
the term menstrual fistula is justified be 
cause of the direct communication of the 
uterine cavity with the abdominal fistula 
Their origin from the perforation into the 
uterine cavity after ca.sarean section and from 
deep sutures into the uterus introduced for 
\entrofixation is easily understood As the 
tubal mucosa either takes part in menstrua 
tion or communicates with the endometrium 
It is also obvious that tubal fistul'c from sal 
pingectomies or from spontaneous rupture of 
tubal abscesses and tubal pregnancies through 
the abdominal wall may also emit menstrual 
blood 

Our next cases of menstrual fistula; are of a 
different and very interesting type due to 
postoperative enclosures of endometrial tissue 
m the laparotomy scars In i8g6 von Reck 
hnghausen (41) perhaps gav e the first lucid 





aieas pcnetritin the i all and attached to the c>stic right 
o\ar> M 0 n tc (h intestinal and omental adhesions 

description of this ty pe of tumor starting from 
• the uterine glandular and muscular tissue 
under the heading of adenomyoma and cys 
tadenoma He considered that these tumors 
started from enclosures of remnants of the 
wolflian ducts The next important pubhea 
tion IS by Cullen (17) who considered the orig 
m of this type of tumors as endometrial cells 
invading the mu'^cular layers from an adeno 
myoma of the uterus A third theory of their 
origin IS mainly defended m recent years by 
Sampson (30 3^)10 his many publications 

He claims that this type of tumor originates 
from endometrial cells escaping through the 
tube during menstruation and implanting 
themselves usually m the ovary but also 
in the peritoneum and the intestinal serosa 
The latter theory has perhaps found the most 
followers but cannot explain the origin of all 
these tumors Therefore sever il authors 
maintain that these tumors have different 
causes that some are caused by transplant! 
tion and enclosure of endometrial cells or the 
tumor starts from an embrvological enclosure 
(Davis and Cron 6 and others) 

Because of the different v lews as to etiology 
these tumors which realiv belong in one 
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group have been described under man> 
names the adcnomvomaa o{ von I cck 
Imghausen and Cullen ectopic adenomas 
of uterine tv pc of Mahle and MacCartv in 
which nomenclature errors have occurred 
because aberrant libroids were included that 
IS pedunculated libroid detached from their 
pedicles and implanted cl ewhere in the ab 
domen wandering endometnoma of Davies 
(5) and most recentlv endometrial ira 
plants and endometriosis as applied bv 
Sampson and other 

Micro copicall> the e tumors arc found to 
contain gland structures made up of endj 
metrial cells forming evsts which contain 
blood The tvpical stroma characteristic of 
uterine muco a 1 pre ent and at times uterine 
muscle cell arc also contained m the fibrous 
stroma of the tumor In 3 of the 8 (ri^s 
and 3) case gathcreJ from the literature b> 
Nicholson ( 5) these tumors hav e been found 
in the uterine and tubal walls on^mating 
seeminglv from a direct penetration of endo 
metrial cells into the muscular layer of uterus 
and tube 


Sampson and his followers claim that theo 
retically all so called chocolate or tar cysts of 
the ovary so well known to every operator 
are of endometrial origin During menstrua 
tion especially in cases in which because of 
retroflexion and polyps the easy exit of the 
menstrual flow through the cervix is embar 
rassed menstrual blood will discharge through 
the tubal end as has been actually observed 
during laparotomies This blood contains cn 
dometnal cells which preferably become ad 
herent to the surface of the ovary Small 
cysts form around the invading graft The 
cysts contain endometrial cells and extra 
vasated blood Deeper mv asion of the ov anan 
stroma lead to the formation of the chocolate 
cysts (K. \ Bailey) Important is the capac 
iiv of thee cysts to become adherent and 
break at times discharging new endometrial 
cells that may form new deposits on the pen 
loneum If the e chocolate or tar cysts of 
the ovary are all endometrial m origin the\ 
are the most frequent endometrial tumors 
(Samp on ) 

Table I shows the frequency of location of 
the endometrial tumors (not mcludin the 
chocolate ovarian evsts and peritoneal im 
plantations) 


TVDLC 1 — LOCVTIOV OF ESDOIIETRI \L 
TUMOrS 
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This table shows that the mo t frequent 
location is m laparotomv scars ( 2 time m 41 
cases) then follows the endometrioma of the 
rectovaginal septum with 9 cases Of 28 case 
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of endometrial tumors in laparotomy scars 
iSichohon compiled in 1926 I3 follo^^ed \cn 
trofixation 6 opetitions on the tubes nnd 
o\anes i or 2 each for ruptured uterus hys 
tcrectomy and round ligament operation 
shoeing the frequency of these enclosures 
after \entroii\ation 

As to the dispute brieflv referred to about 
the origin of these tumors Sampson s theory 
IS that the endometriosis is due to the escape 
of menstrual blood through the tubes into the 
peritoneum and the consequent local reaction 
produced b\ endometrial cells earned along 
uith the menstrual blood In faaor of this 
theory are the follow iOq obserxations 

Jacob'^on (14) ard Dossena (9) produced 
endometrial implants cvperimentally in the 
peritoneum of animals by scattering endo 
metnal cells into the abdominal ca^|t^ Ihe 
question as to whether menstrual blood issues 
from the tube during menstruation has been 
disputed but Curtis operated purposely dur 
ing menstruation and saw in 3 cases men 
strual blood coming from the tube Danforth 
saw the same on at least i occasion Curtis 
asserts that 16 cases of endometrial implants 
all had rctrodisplacements of the uterus 
fasoring the back flow of menstrual blood and 
ill had patent tubes Chocolate c\sts occur 
only in patients with patent tubes (Danforth 
offers this in fa\ or of the implantation theory ) 
also the most pronounced complaint of such 
patients IS menstrual periods Schwartz 

mentions the fact that the o^ ary is the faa ontc 
organ for implantation of endometrial trans 
plants because it is the nearest organ to the 
tubal orifice Daais and Cron (6) obser\ed 
that in one case the implantation of endo 
metnal cells followed transutenne inflation 

On the other hand No\ak operated on 
women during menstruation without seeing 
any menstrual blood coming from the tubes 
He found endometrial cells only in 7 tubes of 
the seieral hundred examined and these cells 
had not the characteristics of menstrual endo 
metnal cells Nicholson does not accept the 
theory of endometrial transplantations or the 
origin of embryonic enclosures of this type of 
tumors He beliei es that they are caused by 
proliferation of the peritoneal epithelium m 
response to some irritation 


S3I 

Alobt hktU there are several origins of such 
tumors It is reasonable to claim implanta 
Uon ot endometnal cells in the many cases 
now rtpirttd in which endometrial enclosures 
occur ilon„ the tract of \ entrofixating sutures 
in the ibd >minal w all or w here a cy stic ov ary 
connect dircitW with an endometrial tumor 
m the sc. ir Lndometrial enclosures in the 
V agmortet il eptum «;etm to be more of an 
cmbrvonic enclosure type starting from Wolff s 
or Muller s ducts The outcome of the dis 
pute will probably be that tumors m different 
locations have different origins Mouat (24) 
givers > varieties of endometriosis 

I I’rimarv endometriosis direct invasion 
of mvometnum by endometrial cells adeno 
mvoma of uterus and tubes 

Peritoneal or implantation endometri 
osis endometrial cells invade the peritoneal 
surfaces 

^ Transplantation endometriosis in ab 
dominil sears 

4 Metastatic endometriosis extrapentoneal 
along the round ligament and in hernia sacs 
(comparable to metastasis from carcinoma’) 

5 Developmental misplaced endometrial 
tissue 

The menstrual discharge from endometrial 
enclosures in scars of the abdominal wall is 
not so readily explained as the menstruation 
from direct fistulx At times (Fig 5) the 
endometrial enclosure still communicates with 
the uterine cavity at the place of ventrofixa 
tion or with a cystic ovary (Fig 6) Here 
again the menstrual discharge through the 
fistula IS understood In our third case of this 
tyqie and most other cases m the literature 
such connection between fistula wall en 
closure and uterine cavity or ovary w snot 
found Hence vv e must come to the conclusion 
that endometrial enclosures in a laparotomy 
scar and elsewhere are apt to secrete and dis 
charge blood at intervals This indeed is true 
and borne out by actual records of cases and 
the anatomy of the enclosures 

Menstruation or menstrual symptoms from 
these tumors are mentioned frequently m the 
literature Some of Cullen s cases gave a 
history of enlargement of the umbilical adeno 
myoma at the time of menstruation and one 
of his patients noticed a serous discharge dur 
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ing cat-imenia Mahle and MacCartj describe 
an adenoma of the umbilicus a hard bluish 
tumor that broke open and discharged bloody 
erous fluid This tumor became quite pain 
ful at the time of menstruation Nicholson 
mentions that men truation u as often marked 
by mere ase m the size of the tumor and pam 
and in 3 casts was accompanied b\ i bloody 
discharge from the surface of the tumor 
Mahle and ( arpenter gi\e cases of abdomi 
nal scar enclo ure and state that the lump was 
painful at the time of minstruation also the 
two inguinal ta es had the same complaint 
and o did the one with the adenom\oma in 
the retto\agmal septum One of them had a 
pohpoid tumor formation raising the \agmal 
mutn a The occasional relation to m<n 
struation ot pain and sw tiling of the tumor or 
less frequentlv a bloody di charge should be 
\cr\ buggestne of adenom^oma Nichoi on 
call the c tumor accessora uteri m build as 
well as function Hcanea in) slates that 
u uallv the no Jules swell and arc painful dur 
ing tht menstrual period and afterward for 
c\cralda\s Lochrane (19) under the head 
mg of Endometrial Adenomas dc enbes a 
postoperative cast in the abdominal wall that 
di chirgcd blood Sampson (31 33 30} also 
states that endometrul imflants read to 
menstruation pregnanca and menopau c a 
doe the mucosa lining the uterine caaita 
r L Reencscacoi endometrial invasion of 
the bladder healed after bilateral oaanec 
toma In criticizing thi report lolak add 
that endometrial tumor atropha when o\a 
nan stimulu ceases I aen an endometnoma 
01 the igmoid caused da smenorrbcca (Shar 
pie 38) Heanea ( 1 1 ) mentions in reference 
to the endometrial tumors in the rectovaginal 
septum that of this type of tumor became 
tistulous in the a iginal vault producing poly 
poid like formation One of ours did this 
also 

From our own ob creation and from the 
data m the literature it is ea ident that pain as 
well as blood\ di chargeareoutstanding symp 
toms of endom trial tumors 

Our 3 ca c ot endometriosis j in abdominal 
scar in the rectovaginal septum had men 
strual or near menstrual samptoms from their 
endometrial tunurs These cases follow 


CSSE3 Mrs G M 27 years old admitted to 
Harpe Ho p ta! Februara i 1924 Complaint p 
no lie di charge of blood from a fistula in the ab 
lominal scar She had been operated upon 6 years 
prea ous remo al of left tube and ovary through 
a me ban laparatomy A fistula folio cd this op 
erat on and d scharged some hat all the time and 
became mo c painful a th increased d s harge at 
the time of the menstnial pe 10 1 Several limes 
th fistula ha 1 to be reopenc I to e\ cuate pa nful 
menstrual retention Thediag 0 is was a menstrual 
fistula 

A elliptic inci ion surrounding the f tula and 
car aas m de In the all a as founJ a typeal 
endom t nl enclosure ith bloody spaces The 
fi t 1 u t ct led to the a Ihcrent fundus ute i 
Seve al intest n 1 adhesions ere present and ad 
h ent t the fistulous tract The fi tulou tract y as 
etc el fr m th uterus The small ound of the 
uterus y s utured The abdomen y\ a cloedtght 

V tl p cial attention to the fascia to ayo d further 
f rmat 0 f hern a 

C\sr4 M \ S age 35 as first seen 0 Julv 
9 ( She had had one miscarr age at the age 
of 4 n childre She as operated on hen 31 
\ r ol I 1 a Toledo ho pital \ ute me tumo 
right tube an I o nry ere remove I The w nd 
I dra cl In the scar of th s operation a tumor 
Ic I ped an 1 g c slo 1 in size The turn r \as 
ten ler 1 era p mful luring menstruation She 
id It f el as though it ul 1 bur t \t such 

t mes m la k bloo ly li charge sta ed her un 
Icr e r cr the tu nor Profu e menstrual on oc 
urcle\era3 eeks 

The oth se healthy appear g woman had a 
I median lapa otom\ scar In the lo\ er angle 
the e s a rou 1 raised dark C( 1 re 1 fi m cry 
lender ma c\ lie place 5 centimete 5 in d am 
etc aJherent t skn anl t fa cia nd muscle 
In ts enter \ a a small c tic area moi t on its 
surfa e f ms>meb \ n sh i scharge 

\agn Ic am tion sh \ei the uterus large ad 
hcrent t the c r m the eg 0 ol the tumor \ 
liagno of b lorn 1 \all enclo ure \ ith a men 
I u I fslul \ as made 

\toper tl n October 18 9 6 an 11 ptic eaci ion 
of old lap t my sc r including a ca ern ma tike 
t m inch i diameter as n ade Fh tumor 
fou Ipe t ting the holey ill and 0 n cting 

th n omental string g mg to the f ndu of the 
ute u \er d ffu e omental dh sio s coy ere I up 
the hole peUi \fter they er separat d a 
fst cd fibroid ute us de eloped The fib od \ ere 
poster lose t the cervu The right adneaa had 
been rtmo cd t a pre ous ope at on The left h> 
drosalf ith y tic o\ as found Sup acer 

V cal h\ terectomy y as p rformed th remo al of 

left ad e a a mall o anan slump be ng 1 ft 

Ire g nl tol t of all om ntal adh s ns y re 

c r cd out The pathological finding of the tis ue 
r mo d a a ad nomy ma of the ab lorn nal 'all 
The pat ent w a cured 
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C\SFS Miss\ I 22 \cirs old ^\^s seen m Mij 
19 7 V left oophorectomy had been performed 6 
jears previouylj for a pelvic inflimmatorj condi 
tion In the lower angle of the hparotomj scarthere 
was a hard irregular enclosure that had required 
lancing during the past year or broke to discharge 
some blood The tumor yyas always painful during 
menstruation and the pain was rclicycd by opening 
one of the blood cysts that formed This patient 
was operated upon for menstrual fistula on May 25 
1927 (I igs 6 and 7) 

The whole endometrial mass was dissected loose 
It penetrated diffusclj into the right rectus muscle 
and communicated with an adherent cystic right 
oyary The appendix also was inyoKed m the ad 
hesions Excision of the whole mass and resection 
of the cystic oyaries led to a complete cure 

A history of our 2 cases of recto\ aginal cn 
closures follou 

Casf 6 A Miss n M a nurse who complained 
of pressure on the rectum and pain which yyas so 
much worse during menstrual periods that she had 
to take anodynes A small tumor formation m the 
posterior y aginal y ault could be felt On laparotom) 
a fibromatous tumor yyas found in the recioyagmal 
septum containing bluish cysts It looked like a 
rudimentary duplication of the uterus The tumor 
was then also exposed through the yagtna and some 
chocolate fluid y\as remoyed from a himorrhagic 
cjst Complete excision of the mass was not done 
on account of the intimate relation to the rectal yyall 
rolloyving this operation dark fluid was discharged 
from these yaginal cysts and these became \cry 
painful during menstruation The pain was relieved 
sometimes by puncturing the small c>sts in the 
\ aginal septum 

Casf 7 Mrs C G 35 years old yyas referred for 
a tumor similar to that in Case 6 palpable m the 
rectoy aginal septum and yer> painful during men 
struation Me thought wc had to deal yyith a tubo 
ovarian evst but at operation we found tbe same 
I'pe of nodular mass with cjstic enclosures — 
an endometriosis of the rectovaginal septum 

The literature and our cases mentioned 
show that tumors occurring in laparotom> 
scars ma> be identical with endometrial tu 
niors which are found elsewhere on the surface 
of the peritoneum m the rectoy aginal septum 
sigmoid etc These tumors hav e arisen from 
2 to 5 j ears after laparotomies (Nicholson) 
Thej always seem to be restricted to the 
lower half of the abdominal wall It has been 
established that these tumors of the wall are 
identical in structure and c>clic function with 
those of the uterine mucosa (Lemon and 
liable) Moreover It IS \er> probable that in 


some i i t there has been direct transplanta 
tion of utenne endothelial cells by means of 
the nttdlc ind suture in \cntrofixation It is 
also uiiifn int that menstrual fistulm are 
frequently complicated b> fTcal fistula; fis 
lull liter Cl arcan section usually followed 
unsati t ict<»ry •>uturc of the uterus 

Facil ti*>tul c were present in addition to 
tilt, men tru li in Puccioni s second case and 
in Bou/ol case In Deverres case a gan 
grenou ipptndix w as in\ olv ed m the adhesions 
around the. ti tula Of our patients Case i 
and C i^L hid intestinal fistulm with the 
niLnstruitm^ hstula Intestinal adhesions 
without h lull arc mentioned m Puccioni s 
first case and were present m Cases 3 4 and 5 
of our sent III of ours had postoperative 
hernias in the scars around the fistula just as 
mentioned m Puccioni s first case 

All the c tacts show tint a certain proph> 
laxis against menstrual fistulic is possible and 
comcicics usually with modern surgical rules 
for pcl\ 1C operations Cxsarean section should 
be done in the low subpentoncal part of the 
uterus the peritoneal (bladder) flap coy ermg 
the uterine suture and low location of this 
scar will prevent its adhesion to the v\ound m 
the abdominal wall Such adhesion is favor 
able to the formation of a uterine fistula If a 
high cxsarcan section cannot be avoided 
proper suturing of the uterus will prevent to 
some extent the formation of such fistula In 
dealing with tubal and uterine stumps good 
pentoncalization and oversutunng of raw sur 
faces will prevent adhesions between wall and 
uterus or tubes 

Ventrofixation in the presence of pelvic 
peritonitis seems to be especially prone to be 
followed bj menstrual fistula If the fixating 
suture penetrates into the uterine cavity and 
fixates the fundus to the laparotomy an ex 
ccllent chance for menstrual fistula is created 
Intestinal adhesions to ventrofixations with 
kinking breaking down of the kinked loop 
and formation of a frccal fistula will create 
septic conditions around the ventrofixating 
sutures again easily leading to uterine per 
foration and fistula Ventrofixation by deep 
sutures through the fundus in inflammatory 
conditions is best avoided and in any case 
generally has not much in its favor 
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\\ ill enclo ureb are created when rav, uter 
me tubal and oiarian surfaces come m con 
tact with the abdominal wound The co\er 
ing of such raw surfaces uterine stumps etc 
will pie\ent formation of abdominal wall en 
closures and thereby the production of men 
strual hstulx Real implantation of detached 
uterine or oaarian tissue in the scar is rare 
and IS ob\i 3 U U aaoidable 

In operating for these fistula; the presence 
of a f-Ecal listula or the injuia to densel) ad 
herent intestines renders the prognosis of such 
operitions somewhat more serious than one 
would think Death in Case was from pen 
toniti following the operation no doubt due 
to infection from the fxcal fistula At a certain 
Umic in anew of sea era! unsuccessful attempts 
to do e the fistula further operations were 
declined no doubt aaisels as the outcome of 
our operation indicates Howcacr the dis 
comfort of this patient from the still com 
plicating tubal abscess demanded interference 
Because of difficult adhesions or the presence 
of a ivcil fistula the operation is serious 
Then too if the adhesions preaent exposure 
and resection of the fistulous uterus or tube 
the fistula IS hkel> to recur (Case i) 

Radical operation for a fistula should mean 
total excision of the fistulous tract or endo 
metrial scar enclosure in contmuita with the 
uterine fistula or oa arian c> sts b> hjsterec 
tom) total or partial oroaariotoma as the 
case ma) be 

CONCLUSIONS 

I Menstrual fistula; are fistula? m the ab 
dominal wall characterized b) a periodic dis 
charge of menstrual blood 

rhea rarela originate from spontaneous 
rupture of a pus tube or an extra uterine 
pregnane) through the abdominal avail usual 
I) thea follow operations caisarean sections 
a entioh\ations and salpingo oaanotomicsand 
then either onnect dircctl) with the lumen of 
a tube or the uterine caait) or connect with 
menstruating endometrial enclosures m the 
laparotom) car 

3 Frequent complications aaith extensive 
intestinal adhesions and fffical fistul® occur 
and render the operation for them somewhat 
dilTicult 


4 The name menstrual fistula and per 
haps also menstrual tumor for postoper 
ativ e and endometrial enclosures is proposed 
to emphasize their outstanding s) mptoms just 
as faical and unnar) fistuH describe an enlil) 

5 Menstrual fistula; and the endometrial 
tumors are painful and discharge more or less 
blood at the time of menstruation 
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FROU THE DIVISrOR OF SLRCtJ] U iW CLIMC 

THE TECHNIQUE OE ANTERIOR RESECTION 01 THE RECTOSIGMOID' 

By n FD Y R\\KI\ MD I \CS R m riK Mivnesotv 


R ectosigmoid is an anatomical name for 
a portion of the gastro mtesimal tract 
which stneth speaking represents the 
continuation of thepcK ic colon abo\e into the rcc 
turn belon but which surgically speaking repre 
seats a division of the large bowel which includes 
not only the last 5 centimeters of the sigmoid but 
the upper 5 centimeters of the rectum proper It 
is the smallest part of the large intestine and 
possesses a mechanism whereby the f^cal current 
IS retarded or stopped so that normally the 
rectum is practicalh alwavs empt\ The rectum 
proper begins at the third sacral vertebra and 
extends to the top of the prostate in the male and 
to the perineal bodv in the female landmarks 
'ihich correspond with the beginning of the anal 
canal At the point at which the sigmoid enters 
the top of the rectum from the left side the di 
rection usually changes thus making an angula 
tion as the peritoneum covered colon merges into 
the retroperitoneal portion of the pelvis The 
narrowing of the bowel at this point is not the 
onlv anatomical peculiantv of the anastomosis 
there is a distinct difference in the mucous mem 
brane of the two divisions of the large Ixuvel that 
of the sigmoid being thrown into rug® and 
appearing as distinct from the rectal mucosa as 
the gastric mucosa is distinct from the duodenal 
mucosa at the pvlorus This change in the 
appearance of the mucous membrane is char 
acterwed by an increased blood suppiv and a 
greater freedom of this internal coat of the bowel 
rhere is no change in epithelium at this point in 
the gastro intestinal tract such as is noted lower 
in the anal canal which is lined with pavement 
epithelium and has no mucous glands (Fig i) 
It has not been definitely proved despite fre 
nuent assertions particularly in discussing the 
etiology of such vague diseases as megacolon 
mat there is a definite sphinctcric mechanism at 
he rectosigmoid Unquestionably there is a dis 
met narrowing of this portion of the intestinal 
tube Reeves in 1917 dissected out the rectum 
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and rectosigmoid in 46 cadavers and found that a 
terminal c< nstriciion was present in 86 per cent 
and that in two instances the narrowing was so 
dclinitc as to reduce considerably the caliber of 
this portion of the bowel More recently Martin 
and Burden in discussing the sphinctenc action 
of the rcct isigmoid observed that of 31 speci 
mens exaniined i showed a distinct and abrupt 
transition in the appearance of the mucous mem 
brane between the rectum and sigmoid m the 
others the transition was more gradual at varying 
distances up to 31 centimeters from the anus 
Regarding the musculature at this particular 
point however they assert As a rule the sig 
mold has a well dev eloped musculature exhibiting 
no local increment of circular fibers to suggest 
an anatomical sphincter nor is there a constant 
perceptible narrowing at the rectosigmoid junc 
ture Anatomically this is a favorite site for 
neoplasms and its inaccessibility is proverbial 
among surgeons Too high to be attacked readily 
by a posterior tvpe of operation it is at the same 
time too low to be easily accessible by the 
abdominal route except in cases m which the 
anatomical conformation renders the difficulties 
less marked 

The acceptance of the postulate that all carci 
nomata that are extirpable should be dealt with 
radicallv not alone bv their removal but by 
removal of the contiguous gland bearing tissues 
as well predicates a formidable procedure in deal 
ing with malignancv in this situation The 
lymphatic drainage involved in carcinomata of 
the rectum that are abov e the anal canal has been 
excellently worked out by Miles who divides the 
lymphatics which dram the rectum into intra 
mural and extramural groups The intramural 
group IS found m the rectal wall one plevus is in 
the submucous tissues and the other is between 
the muscular coats The spread in this group is 
unquestionably limited although there must be 
some spread m a small number of cases by this 
route The extramural lymphatics are the more 
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imp rtant from the surRical standiioml nnd are 
fh\i le ! into zones as lolIo\\s iFig, 2 ) 

I The one of drwnwnrcl spreKl whi h in 
eludes the reriina! skin and ischtorcclil fat and 
the external sphincter Phis site is espccialK \ ital 
in cases of carcinoma of the anal canal Onl\ 
because ot it anastumc is with the other ones 
nee 1 it be c n idered if the arcinoma is higher in 
the bowel 

The lateral one hich includes the lam 
phatics 1 etween the le\ator am muscles and the 
{eh 1 C fa cia anl structure the prr state gland 
the base of the bladder the cer\i\ uteri and the 
base of the broad iit;aments m women and the 
internal ihac hmphatics 

^ The upward zone \ hich includes the peKac 
mesc colon and the h mphaiics situated at the 
bifurcation I the Ictt terminal iliac arter) as well 
as the aortic no les Miks considers the one of 
upward spread the mo t i^jHihcant an opinion u\ 
which man\ of hi u lUcmporants both foreign 
and \mericm concur 

In a recent I rillwnt and exhausti\e article on 
carcinoma of the rectum Pfeiffer note the notk 
of \ illemin Hinr I an 1 Montagne who offer a 
simpler anatomi al division of the rectum on the 
basis of l\m] hill li tnbution whereba thepor 
tion abo c th i e t \ i\\e of Houston is dest^ 
nated as the iij per or pehic rectum and the 
portion hel is penneal rectum L\mphatic 
injections m the lower pirt of the rectum spread 
upward to the last \ il e of Houston but not 
be\ond while mie tions above the valve spread 
downward but irc arrested at the valve The 
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point IS made clear that there is no such Iimita 
lion at the recto igmoid the efferent vessels bein 
divided into groups corrcspontiin to the arterial 
supplv of the part the superior hmphatics 
following, the superior h'emorrhoidal vessel and 
anistomfsino with the abdominal group of 
hmphatics while the two lower groups the 
middle and inferior pass to the pelvic and 
lateral zones but inislomose with the m uinal 
and intri abdominil hmphatics The e authors 
deduce that carcinoma of the upper part of the 
rectum should be removed bv an operation ex 
clusivclv abdominal ol\iou5l> the rectosigmoid 
IS included in this classification The drainage of 
Ivmphatics is Brolers puts it is toward the 
mediastinum and for this reason remo al of the 
IvmphaUcs behind the growth perhaps 1 not 
ilwavs essential in dealing wath mali narev 
That these ti sues should be remov ed b> i ide 
radical resection compvtible with a rea enable 
mortalit> rate and a salisfactorj functional result 
IS the aim of am opentiv e procedure dealin with 
neoplasm in this situation 
Undoubtedlj man> cases of mahgnancv of the 
large bowel and rectum are 1 est dealt with bv 
graded maneu ers llTicn it is considered that 
th< average patient vnth rectal carcinoma (m 
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n 3 Median bnc incision extends “il o\e the uml ilicus 
uing ample exposure The colostomv is shown and should 
e done j weeks m adsance of the resection 


this group carcinoma of the rectosigmoid is like 
tvise included) presents himself after sjmptoms 
hate been present for a tear the low percentage 
of cases accepted for an> ttpe of operation except 
palliation is not surprising nor is it stnngc that 
man} patients who are submitted to the two stage 
or three stage operation arc able to withstand 
more radical procedures with better end results 
than if the operation were undertaken it a single 
stage 

Chronic obstruction of the large bowel is a 
Mtal factor because of the accompan>ing rapid 
debilitation anrcmia and desiccation 1 he 
chrome absorption not onh from the content of 
the intestinal tract but from the large ulcerating 
and infected surface of the growth causes a 
lowered physiological state and this has direct 
bearing on the outcome of an} t}pe of operation 
Peritonitis bronchopneumonia and other post 
operative complications which result even from 
simple operative procedures instituted for the 
relief of obstruction or for palliation are directly 
the result of mtoMcation due to obstruction 
Consequent!} one of the principal aims of oper 
ation IS the eradication of the obstruction which 
perhaps is the most important rehabilitation 
measure indicated in the majorit} of instances and 
IS partiall} accomplished before the first stage of 
the operation Although it may be too radical to 
postulate that all carcinomata of the rectosigmoid 
and rectum should be operated on b} the graded 
operation certaml} such a procedure is required 
in the greater number of cases and only in selected 
cases should the more formidable but highl> 
desir ible one stage abdominoperineal resection 
be undertaken In this selected group of cases the 



1 1^. 4 Ih 1 tjiicum 1 incised on both sides of the 
bow I th II uinin down to the bladder This is a 
blooll ! etna d permits the identification of both 
uTcUis b f til p ration, is earned further \mp!e 
pent n urn v i thout difTiculty m the majority of 
c s s f r th r toneahzation of raw surfaces 

abdomm ipermcal operation performed b} the 
technique )l J mes of Boston is ideal A graded 
abdomm il or ibdonunopcnneal resection permits 
of more r i«hc li procedures with removal of a wider 
area ol inftetcil tissue m a case m which otherwise 
the risk would be considerabl} greater In the ab 
sence of met ibia^is to the liver and fixation to ad 
jacent structures immobility is unquestionabl} 
the most significant criterion m the decision as to 
whether the growth is removable and this immo 
bihty IS I believe more often the result of mflam 
matorv than malignant changes Giv en a drainage 
operation which permits local treatment and the 
institution of measures to reduce inflammation 
one not infrcquentl} finds that a radical second 
ar> operation mav be earned out satisfactonl} in 
cases which at the first stage were deemed un 
satisfactor} for resection 

PRr OPERVTIVE PRErVRyTION 

The isolation of patients with surgical diseases 
of the colon and rectum under co operative 
management m the Ma}o Clmic has permitted 
not only proper pre operative preparations to be 
instituted but with increasing experience has 
permitted better selection of cases for different 
tapes of operation The rehabilitation measures 
mstituted consist of (i) ade quate cleansing of the 
gastrointestinal tract (2) supportive measures 
such as blood transfusion increase, in fluid intake 
and general measures to increase the patient s re 
sistance G) institution of local measures which 
reduce the mflammatorv reactions around the 
growth (4) proper dietar} measures and (5) 
institution of drainage b} colostomy preliminary 
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to sul sequent reseclton The stu l\ of these 
cases and d comf arisjn of immediate rtsiilis ncr 
a short period base shot n con\incin„l\ thti c 
operate e ( roup management pre o|>enti\eK and 
pustoperatn el\ t\ith proper selection <f tna?s 
thetic and a graded operaiite maiieutcr ha e 
added matcnall) to the immediate satisiaetorv 
o[erati\e results 

The rc utine pre operati c preparation of the 
bowel itself has consisted of (i) the institution of 
drainage prior to re ection ( ) the administration 
of small (loses of caste r oil m \ar\in amount to 
within 48 or qO lit urs bef re operation and ( ) 
cleansing tnemrstt ice laiU until 24 hours before 
the operation with 1 irge amounts of ater until it 
returns clear and (4) durin^ the da\ j nor to 
operation jarego in di\ ided doses of from i to 
drams e\er\ 4 he urs until 4 doses ha\e Icen 
given This rout ne almi st invanabh rcsultsina 
clean tmpt\ bowel and the administration of the 
narcotic iurin the last 4 hours has had a de 
cicied sediii effect on p n talsis \ diet free 
from residue in 1 c nsisting largelj of frutt juices 
and cand\ ha I een found satisfactorv Increase 
m \ ei ht fr lUcntK has resulted and nutrition 
has a!w a\ s t c n adequately maintained 



Perhaps the m st inif jrtant acKanco in the 
treatment f tarein(jma of the rectum and recto 
sigm ll his been the usual ten len \ to necept 
j ermanent col l m\ as a neces ar\ step in the 
I r cc Jure \\ hethcr the oj eration is ] erformed 
H one or two sta es there 1 smill rea on for 
Icl ate of the fact that most | atient are better 
fl with the e losUmv oj eniim on the anterior 
U dominal w ill where it nia\ be mure satisfac 
toriK attended to than posteri rl\ on tl t sacrum 
In pe f rmiiig coUstomv I prefer to e j lore the 
abd m n through a split mu clc inci ion pal 
) ating the liver aortic Ivmph n )de and the 
gr wth in the order named and leterminc the 
relati c hxitv ot the growth in tie al scnce of 
m ta I ISIS T he artiticial anus is made is hi h as 
Jiossil le in the sigmoid r colon The Ion is fed 
ba L int( the abdomen until its t \ed point is 
reached and here an oj emng in the transverse 
me (Kolon permits Irawing under it of at least 
two livers of the abd minal wall the skin and 
peritoneum The small fossa lateral to tl colon 
belv een its mes ntcrv and the farictal perito 
neumi shutoff In a purse strin*^ suture t prevent 
hermation and obstruction fre m looj of the small 



RANKIN ANTERIOR RESECTION 01 IHL RECTOSIGMOID 


541 



bouel \\hich might pass behind it As the colon is 
fed back into the abdomen a taut point is reached 
^^h^ch also prevents subsequent herniation of the 
mucous membrane of the bowel and makes it 
much easier to care for I do not believe that 
sutures should be placed m the wall of the Ixiwel 
Occasional!} fxcal fistula results in sjiitc of the 
care taken not to penetrate the lumen and if the 
peritoneum IS drawn snuglv around there is small 
question of necessit} of the sutures The pen 
toneum and the skin are sutured as separate 
lavers under the bowel A few interrupted su 
tures m the aponeurosis of the external oblique 
are all that are necessarj except the subsequent 
approximation of skin I have seldom observed 
hernia as a result of this type of operation Con 
trol IS likewise satisfactoiy so long as the bowel*! 
are constip ited 

The colostom) is allowed to remain closed as 
long as the patient does not complain of gas dis 
tention and frequentlj gas passes over the stoma 
and out by rectum for as long as lo davs Usuall> 
however one must cut across the bowel or at 
least puncture it to obviate painful distention 
One ma> make this incision any time after 48 
hours up to 7 da>s and then institute through 
and through irrigations with the idea of cleansing 
the lov\er loop of the bowel and reducing infection 
as much as possible inpreparation for the secondary 
resection Either phy siologic sodium chloride or 
Weak permanganate of potash solution is satisfac 
tory for irrigation Probablv the removal of the 
content of the bowel and the thorough washing of 
the ulcerated and infected area account for the 
reduction m inflammatory reaction rather than 
the Use of any particular medicament which mav 
be placed m the solution At the same time 
rehabilitation measures are forced and the patient 



Pig '' '' t ng the bladder from the rectum in the 
male I \ <1 li t, the p ntoncal fold which attaches tl em 

conus to oper it ion m an mfinitelv improv ed state 
from the dclu of two weeks and the institution 
of dr im igc 

Til UNIQUE or RESCCTIOV 
Usually It has been found adv isable to w ait from 
10 davs to weeks after the preliminary colos 
torn) has been performed before the second 
maneuver of the resection is earned out The 
abdomen is opened through a long median line 
incision which extends to the left of the umbilicus 
and about 2 $ centimeters above it (Eig 3) To 
prevent contamination as much as possible the 
stoma IS scaled off before operation is begun and 



Fig 9 Do Sion of the lower en J of the bo \el between 
clamps with cautery 
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I believe tt is rareh a source of contamination 
except l)\ superhcial wound contamination which 
IS a rather constant accomi-animcnt of anv i ro 
cedure carried out on the large b wcl \fter the 
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abdomen has been opened and its contents m the 
upper ijuadrants except the pelv ic colon and con 
Unis of the pelv is packed aw aj the initial step to 
insure saiisfactor> hemostasis is li ation of the 
inicnor me enteric v esscis near the promontorj of 
the sacrum (Fig 4) The inferior mesenteric 
artery sh>uld bt h ated between the superior 
hemorrhoidal and the left colic branches m order 
to preserve aJequalc vascular nutrition to the 
left oilon The whole of the descending colon 
sigmoid an 1 upper part of the rectum dcri ethei 
blood suppiv from this arterv It is fiirl> con 
stant in its distribution save only for its anasto 
mosis with the superior mesenteric which fail 
occasionally and results in necrosis of the left 
a Ion The arteries of the si mold whicli are 
branches of the inferior mesenteric \e cl anas 
tomose watli the superior hoeniorrhotdal and left 
colic arteries and are not sufDciently <li turbed to 
interfere with the blood supply of the upper part 
of the SI mold after a ligature has been placed 
between the left colic and superior hTmorrhoidal 
vessels ( 1 1 5) In ligatin^ the left colic vessel 

one first retracts the colon tow ard the left side and 
mciscs the | entoneum of its mesentery 0 er the 
vessel This exposes the V essels readilv and they 
mav then be isolated on a fin er Careful manual 
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manipulation of the vessels isolating them to 
gether is I believe preferable to elevating them 
on an aneurism needle or other instrument and is 
less rarelv accompanied bv tearing into the vein 
with resulting venous hemorrhage The vessels 
should be freed of fat and carefull> ligated twice 
to prevent them from retracting into the mestn 
ter> with an ensuing haemorrhage or at least a large 
and undesirable hjematoma The initial inci 
Sion on the right side m the peritoneum of the 
mesentery of the pelvic colon is now earned for 
ward to the bladder with retraction latcrallv to 
expose the right ureter A similar incision is 
made on the left side after the sigmoid is retracted 
toward the right and the left ureter is likewise 
identified (Fig 6) I believe the identification of 
the ureters is an important step and if possible 
should alwajs be observed 
\\Tien both ureters hav e been identified and the 
♦ku ligated the dissection of 

the hollow of the sacrum follows easil> and is 
readily done with the hand If the hand is 
introduced at the point of ligation of the infenor 
mesenteric blunt dissection may be earned back 
1 covering the hollow of the sacrum 

and the dissecting fingers carried forward and 
downward until they may be felt to jump off the 
end of the coccyx This is about as low as 
posterior dissection may be done It is surpnsing 
ovv infrequently there is anv bleeding accom 
panying this step Except for a few veins which 


arc somclmits troublesome whether one does an 
anterior or |>( tenor res clion there is rarelv anv 
bleeding u I never anv of consequence A hot 
salt pack placed in the hollow of the sacrum once 
Its contents are dissected controls any oozing 
which ma\ be present 

The next step in the procedure is to free the 
sigmoid from its peritoneal attachments to the 
blKlder Starting on the right side with scissors 
dissection I cut across the peritoneum which 
joins the two viscera and separate them readilv 
If the ureters hive been identified prcviouslv 
there is no question of injury either to them or to 
the base of the bladder Itself (Fig 7) Occasion 
ally a sigmoidal growth will be found attached to 
the posterior wall of the bladder and it is neces 
sarv to take away the outer coats of this viscus m 
the dissection If the mucous membrane of the 
bladder is not opened there is no complication 
from this step After the attachments of the 
vesicosigmoid have been separated by blunt dis 
section laterally and anteriorly, the rectosigmoid 
and upper part of the rectum are freed down to a 
point within from S to 7 5 centimeters of the anal 
onficc (Fig 8) It IS surprising how far down one 
may carry this dissection and remove practically 
the whole of the rectum with the sigmoid leaving 
only a small stump It is advisable to do the 
complete dissection m most instances before the 
sigmoid IS cut across at its upper end yet when 
the growth is attached and dissection is some 
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Fig ifi a Di 1 ion of the mtsenl r> and stparalion f tl t o 1 ps of bowel with 
cautery b Ulunt dissection with handle of kmfe sq a atm ! w r \ hich is 

to be remo ed from skin and underl>ing li sues c \ppea n of wound f om which 
lower loop was excised imfnediatel> after its removal 


hang in siln. for about lo da) s w hen it is remo\ cd 
easily and simpl> bj cautcrj I believe that this 
step while possibI> making the operation a little 
Wore serious may not be unwise since there is a 
question of the blow ing out of the end and the pro 
uucmgofpentomtis (Fig i6) This has been ob 
and apparently was a factor 
la the one death m mj s rics of 26 cases 

RC establishment of the lumfn of the bowel 

AFTER RESECTION 

The question of re establishment of the con 
the bowel following resection is one 
\ ich the surgeon is forced to decide in each case 
almost universal insistence b> the 
that the muscular mechanism controlling 
preserved and the colostomj be 
,a ®'^^®®‘I'^®ntly Occasionallj a patient 

° ^^^'Stent that operation is refused unless this 
^^/^t!ment be met and if the grow th is above the 
vol there is no Ijmphatic m 

'cnient perhaps one is justified in restonng 


the normal intestinal canal occasionallv As a 
working rule unquestionably carcinoma at the 
rectosigmoid and below is best treated bv coloj> 
tom> high in the sigmoid and subsequent remov al 
of the entire bowel or at least all except the anal 
canal below the stoma Anatomical types influ 
cnee this decision markedly however and no one 
standard operation is applicable to all cases in 
this group Indivadualization occasionally will 
demand after colostomy re establishment of the 
continuity of the intestinal tract The important 
technical question in deciding this is the blood 
supply to the lower segment After the inferior 
mesentenc vessels have been tied above the 
supenor hjemorrhoidal branch practically the 
whole blood supply to the lower segment and the 
rectum is sacrificed and y et studies of the collator 
al circulation and actual clinital experience bear 
out the observation that if a portion of the rectum 
is saved and the continuity re established if the 
blood supply to the upper segment is adequate 
necrosis and sloughing will rarely result In this 
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senes of anlcnur resections I re cstabhshcel the 
c ntmuit\ 1 th 1 u \el in nnl\ one instance The 
f-itient na the ik of a j h\siaan and both she 
and her husf ind insisted tint tins tspe of opera 
atnn be cirric i ul I irtunatch there was no 
1\ mphatic m K cmtnt disco\ ere ! at rc ection and 
It setmtd n t unwis to agree to their demand 
The re tstal li hmtnt is not difficult (despite the 
fa t that the 1 wer looi is deep m the peKis) and 
mav 1 e acc mplished quite accuratelv with two 
or e\cn three la\crs f sutures with a good outlook 
1 r u tc s I he fact that there is no tensi n on 
the suture line from the c lostoma opening aloae 
an 1 that am secretion in the segment maa Je 
remove! b\ a rectal tube is dccidedK advan 
ta e us to healin<^ and with the exception of 
inkcti n whi h is outside the lumen of the bowel 
there are few fact rs hich prejudice success \s 
a general rule however tin inastomo is should 
I e d pr ated 1 ut unquestional h there are 

casinnd exceptions fa orable for its use 

rVISlUN CF RI CTVL TLMI TttlRl) SI \CI 

V further modificati n which has 1 ecn em 
floiel several times in this series of cases is the 
remo al of the blm 1 pouch of rectum as a third 
stige to the operatnn It is not certain whether 
this step mi5,ht not be emplov ed as a r utme the 
onlv argument against it bcin^, the Ion m rbiditv 
which in reality is not an argument m dealin with 
carcinoma It makes the operation more radical 
and pr 1 n s the convalescence but it has been 
advantage ii inthefev in tancesm which I have 
d ne it The first lime it ' as neces ar\ to remov e 
the stump davs ifter the second operati n An 
il-stcs / jed in the pelvis makin drainage 
Inj^hlv e eniul and the easiest wav tc establish 
it ceme I to 1 I v ex i ion of the rectal stump 
T/rts SI f ne iind r acral anxsthcsiaan f was a 
sini] le j cc lure requiring onlv a few moments 
Sutu w c not us J and the vound healed 
reilih I erhaj it v u! i I c an advantageous ad 
diti 1 t the entire procedure at a third stage 
un ier loci! anasthesia There has been pra ti 
callv n tr ul Ic fr m ihisstumpwhen it has been 
left II ti and in nl\ instances in the 2( cases 
did It 1 un int( the sinus esia) bshetJ b> the ab 
(lominil Ir linage tube In both instances the 
Iraina tmu us which followed irn ation of the 
re tun \ el without incidence 

\N rsniEsiA 

'spinal an isthcsia vv as emplov ed as a routine in 
til en Its ad antages are so marked that its 


continuance is at least indicated in this tj-pe of 
operation 1 he freedom from pulmonarj corapli 
citjons the relaxation and the Jack of oo2ing at 
tlic time of operation facilitate more satisfactory 
cxpisurc ami accurate technique 

SUMVI VRV 

Firm March 30 1927 to Febmarv i 1928 I 
performed 26 anterior resections of the reclosi 
mold and upper rectum b\ the technique de 
scrilicd with one death In this instance the 
patient was a man aged 68 with an easilv remov 
aide growth He died on the fifteenth day after 
ofieratjon after having been out of b«J for 2 days 
and without svmptoms referable to the abdomen 
His Iwvtls were active hewaseatin vveliandhi 
progress seemed pcrfcctlv satisfactory until he 
w as seized suddenly w ith sy mptoms of abdominal 
crisis and died 6 hours later Nccropsv disclosed 
plastic I eritomtis which prol ably is present to a 
certain degree m practiciUv all of such cases 
There was no other satisfactory explanation for 
In death 

M\ experience with this senes has been so satis 
factorv from the standpoint 0/ the technique as 
well as operative mcrtalitv and morbidity that 
I am encouraged to continue this tvpe of opera 
tion cither alone or with the mochrication sug 
gested namclv removal of the lower segment 
either at the same stage or as a subsequent and 
eparaie maneuver Certainh it seems justifiable 
to hofie for encouraging end results m the li ht of 
the radical procedure made possible by the multi 
pic stage operation The reduction of mortalitv is 
a striking example of what mav 1 e accompli hed 
I V CO operative measures in this group 0/ cases 
an I the adequate rehabilitation measures com 
bincd with sj inal anxstliesia an 1 graded operation 
a| J arentfv encourage the prospect of a wade pread 
remcval of the growth and contiguous tissues with 
a lower death rale ami a favorable outlook 
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N O single condition is responsible for the 
dingers and possilile complicitions to be 
feared in performing tin roidcctomi A 
number of factors should be considered such is 
the age of the patient the duration of the disease 
the extent of impairment of the cardioxascular 
renal s\stem the condition of the patient the 
hind of goiter the shill and experience of the 
surgeon and the choice of anxsthetic 
Until 1922 when Plummer suggested the use of 
iodine in connection with surgerj in the treatment 
of exophthalmic goiter postoperalixe hxper 
th)roidism was the most dreaded of all surgical 
complications Trequentlj in spite of weeks or 
months of preparation and multiple stage oper 
ations performed with acumen and shill the na 
tient de\ eloped a high pulse rate and fc\ er together 
vvith vomiting and delirium and succumbc<l a few 
hours after operation Since 1922 no deaths hax c 
occurred at the Jackson Clinic as a result of post 
operative h>'perthvrotdism in spite of the fact 
that only one ligation has been performed durin^ 
the past 4 vears There have been a number of 
instances of sev ere reaction but in t\ erv case this 
condition has been controlled bv the methods 
tvhich I shall describe 

In exophthalmic goiter the most fearful com 
plication in my experience and probably in the 
experience of every surgeon interested in surgerv 
of the thvroid is that of involvement of the re 
current lanngeal nerve In some instances the 
surgeon is probably not directly responsible be 
cause the mere stretching or compression of the 
edematous or scar tissue mav cause 
^ Since it has been determined that failure 
r effect cure for this disease was due 

0 the preservation of too much gland tissue most 
^rgeons are now advocating a more radical re 
oval of the gland Consequcntlv there is greater 
anger of involving the nerve either by a hTmo 
unless care is exercised to remain 
'■a in the capsule This expression has become 
most stereotyped in descriptions of the opera 
ca H 1 might perhaps well be dis 

I manv cases of exophthalmic goiter 
«iif ^ friable and vascular and the cap 

® scarcelv visible and the 

fortunate to be able to resect the gland 
control haemorrhage In adenomatous goiter 

bm tt d f p bl 1 


there In Ir |iKiiti\ 1 tough filirous capsule and 
the Of iMii 11 a much simpler procedure 

Iw ) 1 m\ I atients were succcssfullv operated 
on in 1 \ r< il It to conv erse freclv before Ic ivang 
the o] I iiui„ r < 111 \ few minutes later they 

were rij ii i u 1 1 evanotic and dvspnccic Un 
conscii 11 n )Ui klv followed I ut the condition 
wasp mpl 1 litvicl bv removing the bandage 
and < 1 I III ct w und forcin^ the chin down on 
the eln t III I Imuiistcring oxygen Conv ales 
ccnit w 1 un« I itul a &ccondarv wound c osurc 
bem^ 111 I 1 4 h< iirs Since laryngeal evamma 

tion I VIII nn ilvement of the vocal cords 
and ihi i i I 1 w i not collapsed these near fatal 
compluiti II liivc been attributed to sudden 
paralv <l tie nerves from change of position 
ami con i j niu severe tension 

Ifemlv fii recurrent larvngcal nerve IS injured 
the other will usuallv compensate so that after a 
few davsc r veeks the voice is restored to normal 
Lven if bilatenl adductor paralvsis of the vocal 
cords occurs trarheotomv may not be necessary 
but if bilatenl abductor paralysis occurs the 
increasing stri lor cvanosis and dvspncea nccessi 
tatc this procedure There should be no excuse 
for the occurrence of such a complication vet 
there have been minv instances m the past and 
with the increasing number of inexperienced sur 
gcons performing the operation there wall be more 
in the future ioo frequcntlv this complication 
has been considered as tracheal collapse a con 
dition I have yet to observe 

Barring nerve injury then death should not 
occur followang operation for exophthalmic goiter 
unless It IS from tracheitis developing into 
pneumonia or from hxmorrhage or the more 
unusual complications such as embolism tetany 
and tetanus In spite of preservation of the 
tracheal fascia and of care m handling fatal 
tracheitis may occur Haimorrhage although it 
IS frequcntlv severe at the time of operation m the 
large friable vascular glands of long standing is 
seldom dangerous and usually is controlled bv 
elevation and compression of the gland by the in 
dex finger Tnjurv to the lateral or jugular veins 
mav prove more troublesome Postoperative 
haimorrhageis evidenced by restlessness dvspncea 
cvanosis and increasing pulse rate The diagnosis 
IS made by examination of the neck which usually 

Dec mbe s 9 7 
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hi T full on e\ rather th in a c nci'e t] | cir 
ince 

Car iiic fdi'ure 1 sf.!d mi tri uscomplj iti n 
in c\ 1 htlulinic Roller c\c pt in ca»c f I n 
tin Jin Tht c nditi n t the heirt cm usuilli 
1 e rebuilt d ^ i iodine an 1 digit ilis In i \ic 

iJtn ma hu\i icr thr ni m\oi.ir<luis is the 

not imr rtint cnnditi n t ht c nsKkre I ind 
cardiac failure is the c mi licition to I c m st 

teared H e er when the disease is oi short 

Juration th surgeon exj ericnccd tl e masthesn 
local an i the pre opcraii e preparation correct 
the pitient olmoush his an excellent chmcc for 
recnerx an 1 no coitijiliciti n ah ulrllefeareJ 
pRrciiRAini piirrxRXTr n 

The ircojerali e prcpiratirn f patients in 
these case d i en 1 n the kind of goiter and the 
conditi n t the patient In non t xic iJcnoma 
tons g Iter n prelimimrx Irealm nt is rc»iuirc J 
other th ui i letermme that no contra in licalions 
to Opel iti II CXI I su h as chabetes and lonsilli 
tis H \ r a nee exlremcK large adenomatou 
goit r sin |uentl\ ul sternal or intntboraacand 
conse ju nli\ ert considcralle back pressure 
on the heirt it max be alxasablc to gi c tl e 
pati nt e nl iixs rest in bed and to gixe 
eii itali 

In t 1 lien nn it is a different store \t the 
p e ent tin e the exists a greater dixergcnce of 
opini n r ar lin the preparation of these 
patient f r [ rati n than at an\ time in the 
past It nuk s little diflcrence xxhat method is 
used as \ei in the most skilled hand there is a 
tiefinite m uht\ f from i to 5 per cent The 
care ot the e pat ents is the most senous problem 
confrontin'’ th surge n who is especiaHj interest 



digitalis md state 1 that a considerable lowering 
of the morlalitx had resulted Some haxe felt 
that actual clime al experience x arranted the 
e ntmuation f the use of digitalis Among the 
instituti ns supporting this xicw arc the Clexc 
lanJ Clinic Lahex Clinic Henrx Ford Ifospitai 
Lmxersitx of Michigan and the Jackson Clinic 
During the past \ ear four deaths hax e occurred 
f lloxxmg operation for goiter in our Clinic Two 
of these patients had toxic adenoma of long stand 
mg m X meh senous damage to the cardiox ascular 
rcnil sxstems had occurred I haxe often won 
dcrel whether if digitalis had not been gixen 
these pxtients woultl haxe sur axed Likewise 1 
haxe wondered xvh ther some of the other pa 
tients XX ho presented equallx poor risk xxould haxe 
sumxeJ if digitalis had not been used 

There also exists great difference of opinion re 
gardin^, the u e of iodine m these cases Cnle 
Graham and others who support the xaew that 
exophthalmic goiter and toxic adenoma are one 
and the same gixe iodine In mx oxxm experience 
I ha e not found iodine beneficial in cases of un 
complicated toxic adenoma I beliexe that seem 
ing success has been due to the fact that in one of 
ex era four cases of exophthalmic goiter adenom 
atous nodules max be found In other words a 
patient max haxe adenomatous goiter f manx 
sears duration that has nexer become toxic 
fexx months before he consults his ph> ician 
exophthalmic goiter is superimposed Iodine is 
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Ti 3 Aledian mci ion throu h the fa cii and mu clt 
to the gland 

gi\en supposedh for toMC adcnoim and there is 
immcdiite improv cment This error w ill continue 
to be made until the clinic il difTercntiil points 
between exophthalmic goiter and toxic adenoma 
are death understood Kcstinbed a high caloric 
diet sedatives and general s>mptonniic treat 
ment are indicated No patient should be allowetl 
to become bedndden but after a few da>s al> 
solute rest should be encouraged to walk around 
and build up for the operation 
The use of iodine has revolutionucd the pre 
operative preparation of patients wath cxophthal 
mic goiter Four v ears ago I gav e up ligation and 
stage operation and whenev cr possible allowed the 



.y* S Separate li ation an 1 hvi ion of lateral einsfonc 
nc most important steps of the ope ation) 



I It. I I I oamntoth super or pole after 

the mil I 1 I id 1 an 1 ill fclan I i expos cJ 


patient’ i ir i ir operatum at home Thi is 
not *10 u lul is. {ircparalion in the hospital 

since ih n liti ns irt ntccssarih not identical 
but It Is. i ,r< it iininciil help to the patient 
Manv pill ni 1 course must be hospitalized 
and even k i in be 1 for several davs if there is 
cardiac dtcf mp iiMlion or gastro intestinal crisis 
1 he old kU I 111 cping these patients m bed for 
weeks IS wr n \ matter in what condition m> 
patients comt I n< \tr permit more than a week s 
rest in bed Ninttv per cent of them are oper 
ated upon wathin i j dus from the time thev are 



F 6 Double clampin of the super o th> roid \ es cl 
and d vision of pole allowin eas) mol ilizationof the gland 
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admitlerl Inj)23 Isho\ edthatiheaveraccdn p 
in the busal metabolic rate within this time \ as o 
points pnvitled large doses of loiinc were ad 
mini lered I have alwavs maintained that more 
satisfactorv results could be obtained in a shorter 
time bv siturating the gland with iodine than 1 a 
mereh usin„ 15 droj s a da\ In the av erage case 
Go drop a da\ is given but two or three times 
this amount mav he used for patients admitted m 
crisis ^11 m\ i atients receive a high calonc diet 
(about 4000 calories a da\) Onh the use of 
coffee an I tea is restricted Thev mav eat all the 
I eefstcak all the cake and candv thev will and 
in fact an\ thing ihev desire so lon"^ as thev eat 
Patient are routmelv given drops of the 
tincture of digitalis three times daih for 5 davs 
A half gram of phenobarbital is giv en three limes 
clailv These Irugs are not essential but are a 
matter ol individual choice 

\c\t t iodine therapv I believe that the psv 
cholo 1 factor 1 mo t important m handling 
the e j aticnts I nev er operate unless the patient 
fullv understands Ins c ndilion and knows the 
time and rca on for operation He gams confidence 
bv talking nth others who have undergone 
ope all n Crile emflovs another form of psv 
cholo V that ot stealing the gland Both method 
apparentlv vicld cquallv good results but it 
should be un Icrstood that these patients cannot 
be handled bv or hna v method It is the little 
things that make the I ig things in goiter surgerv 
It IS a mistake to starve these patients on the 
morning of oj cration If iodine and food are 
withheld for everal hours before operation it is 



r K 8 ( I f n > t pt cl t the 
pi IV ml clf 

onh natural t suppo e that the metabolism v ill 
be grcailv increased that the postoperative 
reaction wall le severe and that acidosis mav 
occur Our patients receive 00 grams of glucose 
with orange juice as is giv en to diabetic patients 
an hour before operation and iodine is admin 
istercd contmualh 

Tlir OrfRVTION 

When the patient s condition has been judged 
fit for operation he is so informed and perhaps is 
given an additional sedative on the night preced 
ing operation \n hour before operation 4 grain 
morphine 1 given hvpodermicalh and 15 min 
uteslateri 300 gram of scopolamine The room 
IS darkened and no relatives are permitted to 
come in The patients eves are bandaged 
aselmed cotton is inserted m the ears and he is 
encouragcrl to sleep When he is brought to the 
operating room i 6 gram of morphine is given 
hvpodermicaUy This iisuall) insures perfect 
anaesthesia hen combined with novocain 

The position of the patient on the operating 
table I of considerable importance I recenth 
devased a table that I feel gives the best exposure 
f the operating fell! and at the same time assures 
the maximal amount of comfort for the patient 
(Fig i) The preparation of the skin is a matter 
of indmdual choice and it makes no difference 
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whether iodine picnc aad or mcrcurochrome is 
used Opinion is about equallj divaded regarding 
the anTSthetic some surgeons prefer nitrous 
oxide others eth>lene and still others novocain 
Inmj experience the latter following hjqiodermic 
injections of morphine and scopolamine has giv en 
excellent results in fulh 9S per cent of m\ cases 
this method has been used The advantages are 
that the surgeon has the patient under his control 
the patient can be made to talk, and to cough the 
possibilitj of injurv to the recurrent lar) ngcal 
nerve IS consequent! j lessened the danger of post 
operative pneumonia is almost eliminated and m 
the case of removal of large substernal goiter 
d} spnoea is better controlled The disadv antages 
are that if the patient is extremclv apprehensive 
the operation is more taxing both on the patient 
and the surgeon In m> experience non toxic 
patients are frequentlj more nervous than the 
extremelv toxic patients I ostoperative vomiting 
and reaction arc matenallv reduced bv the use of 
local an'csthcsia The infiltration method is pref 
erable to nerve block because it is simpler and 
more speedv One half of i per cent of novocain 
wath no adrenalin is satisfactorj An all metal 
modified Meeker svnnge that I have devased has 
proved helpful (I ig 1 ) 

In thvroid surgerv perhaps more than in anv 
other teamwork is essential and the service of 
two skilled assistants is desirable Likewise the 
surgical nurse should be unusuallv keen and alert 
since accuracy and intelligent co operation mav 
pla) an important part in the success of tlie opera 
tion There is no talking dunng tlie operation and 
quiet is secured bj covering metal surfaces in the 
operating room with rubber 
The instruments required for the usual goiter 
operation are several dozen Kocher (large or 
small) Cnle or Lahev hxmostats as preferred 
one dozen small curv ed clamps a grasping clamp 
(Fig 2 C) sharp and dull retractors a self retain 
ingretractor fourmuscleclamps twoneedle hold 
ers one dozen tow el clips and four sharp scalpels 
the incision is made the scalpel must be 
earned at right angles to the skin the entire dis 
tance otherwise the upper flap wall override The 
*^sion should if possible be made in a fold of 
the neck and should be fullj an inch higher than 
IS ultimately desired for the scar The length of 
the incision will depend on the size and conse 
quentlj the type of goiter It should be slighllj 
curved and its lowest median point should be at 
cast an inch abov e the suprasternal notch (Some 
surgeons prefer to outline it first with a colored 
or the back of the knife ) The inasion 
s ould be made with a free clean sweep and made 


at once through the skin the plat>sma mjoides 
and to the superficial facial laver The flaps are 
thendi setted free to give adequate exposure and 
tilt suptrliua! bleeding points are ligated Among 
the V in His tv Jits of self retaining retractor to 
hold the llifis in ji! ice is one which I have devised 
for this purjiose (Fig 2 B) A split towel pro 
tects the w<mn<l Occasional!} it mav beadvisa 
blc to ligatt s( par ilelv the external jugular v eins 
A niediin <»r sligluK lateral incision is then 
made Ihn ugh the cervical fascia and underlving 
muscle t I he thvroid gland The sternohvoid 
and sttriK ihvroid muscles are next elevated 
from the t j| sule of the gland bv blunt dissection 
Whetlur rn t these muscles arc to be divided is 
a muter t inhvilual ehoice In manv cases I 
prefer i h\i 1 them as I feci that the grcatlv 
improved exp suit mere than compensates for 
the time lo t llistc is less essential than is a 
careful resteti n of the gland If the goiter is 
large er Jrulh and vascular there is danger of 
injurv lo the nerves or parathvroicls if there is 
inadt(iuai< exjx sure In manv instances it ma} 
be nccess irv t <!iv idc the muscles on but one side 
Novocain should he injected into the muscles 


before the V lie divided 

\\ hen the gl and is exjioscd it should be injected 
and then elev ated the same time the capsule 
should be separated bv either blunt or sharp dis 
section C ire should be exercised to a\ oid tearing 
the lateral veins and these should be separate!} 
ligated 1 he gland havang been freed from its 
bed the upper pole is exposed and the supenor 
ih} roid V cssels located 1 hese are double damped 
and then divadcd W hether or not the v essels are 
secured bv means of an aneurism or a regular 
needle is immaterial and whether plain catgut or 
silk IS used IS merel} a matter of choice The 
important point is to ligate the vessels secure!} 
so that thev cannot retract and cause hxmorrhage 
When the upper pole has been divided the gland 
IS easih mobilized Some surgeons now prefer to 
free the gland from the trachea a procedure that 
should alwa}S be earned out m case of large sub 
sternal goiter others prefer to proceed b} placing 
hxmostats laterallv on the gland after the method 
of Halsted It is a safe plan to leave some gland 
tissue below the clamp at the lower pole The 
gland IS then resected the assistant clamping the 
vessels as thev are about to be divided The 
amount of tissue to be preserved depends on the 
tvTJe of goiter a much smaller portion is preserv ed 
in the exophthalmic ^-pe than in the others 
Next the vessels are ligated and a few interrupted 
sutures mav be used to control the hxmorrhage 
If the isthmus has not alread} been resected this 
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IS now done and the same procedure carried out 
mth the Itll lobe The tracheal iascia should be 
preserved intact since Us remotal leads to dis 
tressm^, tracheitis 

After the gland has been resected the patient is 
asked to cough and strain so that an\ possible 
bleedmg points mat not be oterlooked If the 
wound IS drt the ditided muscles mat be ap 
protimated In uniting these muscles m the 
median line interrupted sutures and separate 
closure for the fasti i are preferred (Fi s 3 to ,) 

There is considerable diflerence of opinion re 
garding the question of drainage I am convinced 
from the experience of others and from obsertt 
tion that some kind of dram should be inserted 
because of the danger of infection and of medias 
tinitis borne surgtons prefer lateral to median 
liiedraina e somepreftrru! bertubes andothers 
gutta percha Some likewise ad ocate silk in 
skin osurc thers lernul and still others ebj s 
1 ha t tried all methods of drainage ami skin 
clusur an 1 hate no particular preference Ap 
j arentlt an mte rufted c osure of the plattsma 
mtr 1 b and 1 the skin gi es better results 
(Fi SI To much care cannot be exercised m 
m etT rt to pr duct a perfect scar The t\pe of 
dre sin u ed is immaterial as long as it is com 
1 rt il le a 1 1 suti ci nt to protect the wound and 
I ret tilt s i mg Irom drainage 

It 5 ems al t iinneccssart to sat that the 
ti ut si ou! I be handled with the greatest 
g ntl lie s SI thtroidectomt cannot be sue 
t stullt ptrl rme 1 under local anisthcbii utdess 
thissuricili 1 ipleisobserted 

p TOPER \Ti\i. Carp 

The pat tnt should I e place 1 in bed in a semi 
uirght ] iti n and made comfortable with 
plentt ot 1 illot s lap water is gitcn routmelv 
bt pro tocltsis in case of exophthalmicgoitcr 10 
droj ol I uo- 1 b s lution is added to each 500 
cull entimete s ttaj water In these cases it is 
essential that ufficient iodine be administered 
both 1 1 m uth ind I t rectum to control the post 
operative r act n Dunn a period of 6 hours 
before an 1 after opt ation m> patients receive 
100 dr ps or more af iodine well diluted The 
amount en thereafter depends on the sc\ent> 
of the d sease an i the se\ eritv of reaction \ omit 
mg lachvcardia fever and restlessness mat all 
I e present I ut hen thev are exag erated a 
sete e react on is indicated The proper pre 
ope atu preparation and the use of iodine will 
control all thtst svmptoms 

Toxic adenoma offers a more difficult problem 
The operation mat have been performed speedily 


and with little apparent disturbance to the pa 
tienl The latter returns to the room scemuiglj 
m good condition The next day the pulse rate 
may be irregular the patient s mind rather 
cloudy and m spite of all eflorls to the contrart 
another day may see the fatal termination of the 
case 

It does not seem necessary to say that the in 
take and output of fluid should be carefully ob 
served that m case of tracheitis a steam tent 
should be placed around the patient and that 
excessive mucus may be controlled by admmistra 
tion of codein and small doses of atropin together 
with digitalis hypodermicallt I henobarbital and 
codem will usually control nervousness if this 
fail morphine may be given 

POSTOPER VTIV C COMPLICVTIOVS 

■^ince the most frequent postoperative com 
plications have already been discus ed it is 
necessary to mention only the treatment of these 
conditions 

Injury to re nrrcnl la yu^eal nmc$ If one 
recurrent hrvn^ca! nerve has been injured 
temporary loss of voice usually occurs More 
dt tressing arc the dy pncca and mucus Codein 
atropm and steam inhalations of benzoin are 
helpful If both nerves are damaged so that 
bilateral abductor paralvsis of the vocal cords 
occurs It will probably be necessary to perform 
tracheotomy 

Ilamorrha^e As soon as hTmorrhage is sus 
pected the patient should be returned to the op 
crating room if time permits There the wound 
mat be opened under ideal conditions the blood 
cloi removed and possibly the bleeding vessel Ii 
gated If the vessel cannot be readily located 
without ri k of mjurv to the nerves the wound 
should be packed and left open for secondary 
closure 

Every interne and nurse coming in contact v ith 
goiter patients should be familiar with the signs of 
postoperative lixmorrhage since prompt action 
mat save a life D\ spncca may dev elop so rapidly 
that It 1 necessarv to remove the bandage and 
openlhewoundwithwhateveri athand Frompt 
action and the administration of oxv’en are 
mdicated 

T tin\ Postoperative tetany 1 an unfortunate 
complication especially if it is the chronic tvpe I 
recently made a study of tlu subject and reported 
several cases (2) in the hope that it might stimu 
late an mlerest m this problem and po sibly lead 
to more sati factory methods of treatment It is 
evident that the radical tvpe of thyaoidectomy 
necessary to obtain cure and prevent recurrence 
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has resulted in an inaeased incidence of postopcra 
live tetan> PracticalK e\er> surgeon that has 
performed a considerable number of th>roidecto 
mies has encountered this complication and act 
considering the enormous amount of literature on 
goiter this subject has rcceucd but slight at 
tention There seems to be an inclination not to 
discuss unsatisfactor> results 

The onset of postoperatue tetanj ma\ be acute 
or chronic Headache radiating pains dow n the 
extremities chronic U\ itching and stiffness m the 
hands and feet are early sjmptoms I he c\ 
tremities tingle and become numb the face 
becomes stiff and distorted spasms develop in 
the hands and often in the feet The hands ma> 
assume the typical contraction of the accoucheur s 
hand The diagnosis ma> be confirmed b> elicit 
mg attack through pressure o\er the main nerve 
trunk of the forearm (Trousseau s sign) or b> 
tapping the facial nerve and causing the muscles 
of the corner of the mouth to twitch (Chvoslek s 
sign) 

In my experience calcium administered either 
orall> or intravenouslj has proved entirely satis 
factory in controlling the attacks of tetany in all 
but one patient In this case CoUip s paraUior 
mone injected intravenously proved most bene 
ficial In the five chronic cases which I reported 
neither of these remedies effected cure However 
one patient has shown remarkable improvement 
following ultraviolet light therap> and I have 
been sufficiently encouraged to follow this lead 

Evibohsm I ortunatcly embolism is a rare 
complication m surgery of the thyroid I knovi 
of two fatal cases of air embolism one following 
ligation and the other following thyroidectomy 
It should be borne in mind that the veins of the 
thyroid do not readily collapse and that they are 
vah eless and consequently air is quickly aspirated 
All bleeding points should be securely ligated 

Pnewnoma If operation is done under local 
anaisthesia pneumonia can be almost excluded as 
a complication and now the advent of the oxygen 
chamber promisc-s to reduce still further the dread 
of this complication 

Infection Tlie incidence of infection following 
thyroidectomy is considerably lower than m 
abdominal urgery In fact if proper drainage 
has Ijcen supplied infection rarely occurs I 
believe that ih v ound should be probed daily at 
the site of the drama^jC tract and the neck lightly 
mas^ged if the neck appears indurated and 
firm prop^^r draina^,e is not being secured and 
moLSt varm dre-* in^s should Ixi applied at fre 
quent int/rvih If pus appears healing is natu 
rafly deli/ef and a di figuring scar may result 


PROGNOblS 

If suflieient li sue Ins been removed, a recur 
rcncc m i) be expected in not more tlnn per cent 
of cases of adenomatous goiter Tins ficlor i 
dependent on age the joungcr the pUient (ho 
greater the jwssibihty of recurrence Usually 
sohtar> cvstic adenoma will enlarge and if de 
tected carl> mij be removed through a small 
incision Adenomata in the region of llic istlumis 
beneath the mandible or behind the trachea are 
frequently overlooked and arc the came of recur 
rcncc Naturally when onlj lobcctomj Ins been 
performed there is a strong possibilitv tint 
recurrence will result Some surgeons hive 
stated tint in resecting the gland it is necessary 
to remove all adenomata I consider tins im 
possible unless complete thvroidcctomv is at 
tempted since in many instances the entire gland 
appears to be m uie up of minute adenomata 

A higher incidence of recurrence may be cx 
peeled mcvophlhalmic goiter Imp o I assisted 
Judd in reviewing the postoperative results m two 
sclccteil groups of patients operated on lor goiter 
at the hlavo Climc It was possible to trace po 
of loo patients who had been operated on for 
exophthalmic goiter 66 ])tr cent of these were fret 
from all signs of the disease 6 years after opera 
lion 13 3 per cent were markedly improved ind 
5 5 per cent were slightly improved I Icvcn of 
the patients died after leaving the Clinic These 
operations were all performed before I ugol s 
solution was being used .and on account of gre iter 
risk It was not alwa>s possible to remove as much 
tissue as can now be done Recently I made v 
study of 300 cases of patients with cxophllnlmie 
goiter on whom I had operated and although llie 
lime elapsed is too short to pronounce cure in 
only one case did the patient stale that no im 
provement had resulted In p5 per cent tlicj 
reported that they werccurcdorgrcatly benefited 
the remainder staled that their condition was 
improved A number of these cures resulted only 
after a second thyroidectomy the primary oj) 
oration having been performed cither by oilier 
surgeons or by my self I his should be encouraging 
for the surgeon and should refute the ciaims that 
exophthalmic goiter cannot be cured by thyroidcc 
tomy In my opinion however cure docs not 
mean operation alone but includes a cartful 
post operative regimen for a year or more 

RFFERI NCFS 
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DER\^ CEMENTS OF THE KNEF JOI\T WITH SPECIAL REFERENCE 
TO THE ROLE or THE INTERNAL AL\R LIGAMENT IN 
TE\RS or INTERNAL SEMILUNVR CARTILAGES 

n\ M \URICE BI RNSTCIN M D F \ C S Chicago 


ALTHOLGH there is quite an extensixe 
/-\ literature dealing \nth internil derange 
ments jf the knee joint the subject is 
ah\a\s of interest to surgeons not onK because 
these dennc,ements ire constanth met in indus 
trial surgtrv deminding correct recognition and 
treatment but also because the new er phases and 
dilTerent aspects from which derangements of the 
kntp joint can be \iewecl are matters that are of en 
to const Icrabk discussion 

Deran cmenis of the knee joint w i re rec >gm?ed 
long I etore the era of the roentgen ra\ \s earh 
as : / 7 W illiam Bromheld descnl ed the existence 
of cartilaginous bodies in the knee and William 
Ha\ andj hn Hunter were also earlN contributors 
to this heltl f pathologv 

The r entgen rax has not been of \er\ great 
ser ice in adding to our knowleilge of internal 
derangements of the knee j mt The roent 
gen "ram is of aluc onU when gros 1 n\ or 
dense cartilaginous changes exist but for m 
\csti ation of displacements of the semilunar 
cartilages and m derangement which are I rou> ht 
about bv han^es m the supporting ligament us 
structures and the s\no lal membrane the roent 
gen rais actualK ofTtr but \e\ limited a is 
tance 

Stud\ of the knee joint has licen earned out I % 
mo t in cstipatnrs n prescrc e J limhs 1 he 
ojieratin" roi m offer I ut little pportumlc for 
exact stuiK of the tissues tntra ilam sin e in 
knee j int surgen it is imperati e to a\oid all 
unnecessar\ manipulations Therefore in orler 
to stud\ the structures and tissues m a condili n 
approximating these m tlie li\in" subject it is 
necessarc to ca c out the anatomical mccstijra 
tions m the ada r before post mortem chan,,es 
ha\e taken \ lace 

I or the fo egoin reasons and in order to obtain 
reliable data o knee joints were studied soon 
after death \n attempt was made to simulate 
the anou t aumati derangements and to \i ual 
ize the mechanical effects upon the joint It is 
onU through a | roper understanding of the 
anatomical structu es of the knee joint their 
relation to one another and the pathologx am 
sidered in the licrht of a careful clinical historj 
that a diagnosis of a torn cartilage can be est ib 
li hed 


ANATOMICAL CONSIDERATIONS 
In proportion to its size the knee joint is the 
m<bt IooscIa constructed of all the joints This 
applies to its bon> architecture The parts of the 
artiailition AAhich are apposed to one another are 
the spine < f the tibia and the intercondv lar notch 
held together b\ the crucial ligaments The 
articulation when deprived of its supportive or 
btndin„ structures becomes unstable m everv 
position and depends therefore for its stabilitj 
and mtegritv upon the ligaments and muscles 
A Inch bind it The articular surfaces of the tibia 
and femur do not come m contact over a large 
area m an\ jiosition and m full extension a con 
sidtral le space is created on either side of the 
joint 1 n account of con\ c\ surfaces of the fcmotal 
articulUions These spaces are filled m b> the 
semilunar cartilages 2 crescentic di I s broaden 
their external surface and tapering internalh 
dccreasin" in thickness so as to form a wedge 
11 c semilunar rarlila es stabilize the knee when 
it assumes the extended po ition and so prevent 
It fr m bending lateralK This stabilitv i re 
inf reel 1> the lateral ligaments— the internal 
later il ligament aiding the external semilunar 
cartiUge and the external lateral ligament Tidin 
the internal cartilage The semilunar cartila es 
as the name implies are semicircular remains of a 
complete intcrarticular fibrocartilaginous disk 
A ithitscenter worn through (W hitlocke) so there 
arc left sharp free edges directed tow ard the center 
of the joint The peripheries are thick and are 
attached on their external surface to the capsule 
Both lose the cirtila^mous character at their ex 
tremities and become fibrous It is at this fbro 
cartilagim us junction that fractures or tears 
usualiA occur The attachments of the semilunar 
cartdages are important from the traumatic stand 
point The internal cartilage is attached in front 
bv the aironarv ligament a modificition of the 
capsule to the non articular surface of the tibia 
immediateh in front of the tibial attachment of 
the antenor crucial h ament and m addition bv 
the transverse ligament to its fellow on the oppio- 
siteside Bristow call attention to the difference 
in length of the two coronary b aments and be 
heves that the frequenev of displacement of the 
internal cartilage is due to the immobility of that 
cartilage as a result of its more firm fixation by the 
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coronarv ligament The external coronarj Iiga 
ment is lo millimeters m length, while the internal 
IS 6 millimeters in length This suggests to Bnstow 
that the external cartilage is allowed more mobili 
t\ than the internal and is possibU a factor con 
cerned in the relative infrequenc> of damage to 
this meniscus The secuntj of the anterior cornu 
of the internal semilunar cartilage is often ex 
aggerated since that particular portion of the 
cartilage is more or less free 
The external surface of the internal semilunar 
cartilage is firmlj fixed to the inner portion of the 
internal lateral ligament and also throughout its 
external border to the capsule This area of fixa 
tion appears to be the point of contention to manj 
observers and is held responsible or at least as a 
contributing factor in the injurv of that cartilage 
Tennj Sir Robert Jones Henderson Fisher and 
others are firm in this belief The fact that the 
internal semilunar cartilage has two fixed points 
one posterior the other lateral and that the 
anterior horn is more or less insecure contributes 
in a measure to its liability to injurj 
The semilunar cartilages move with the tibia in 
flexion and to a slight extent with the femur m 
rotation of the knee That this movement occurs 
at the end of extension and in extreme flexion isan 
important fact in connection with the adjustment 
of a displaced cartilage and wall be referred to 
later Surls and Osgood give a splendid explana 
tion of the mov ements of the semilunar cartilages 
The semilunar cartilages are arranged so that the> 
slide central!) when thejointisflexed and penph 
erallj when it is extended so that the articulat 
mg surfaces are kept in contact at all times and a 
stable joint is maintained All four extremities of 
these cartilages arc attached firml> near the mid 
die line of the joint The portions between these 
extremities are attached to the joint capsule 
Thus there is a constant pull inward on the part 
of the attached extremities and an outward pul! 
b> the intervening capsule But the pull inward 
1 the stronger and so the cartilages are held in 
apposition with the femoral articular surfaces 
^\’hen the quadriceps contract the joint extends 
and at the same time the capsule is drawn tense 
The capsule transmits this pull to the semilunar 
cartilages and draws them out of harm as the 
joint is extended 

The external lateral ligament is a thin fibrous 
band stretching from the outer surface of the ex 
temal condvle of the femur immediatelv above 
the popliteal groove splitting the biceps tendon 
to become inserted into the head of the fibula It 
IS separated from the external semilunar cartilage 
bv the popliteus muscle which passes between it 


and the cartilage from in front backward This 
muscle adds considerable support to the external 
lateral ligament The tendon of the popliteus 
muscle is surrounded b> a synovial sheath and in 
its course sweeps past the outer surface of the 
external semilunar cartilage just behind its 
center producing a well defined groove in the 
cartilage At this point the cartilage is therefore 
covered bv svnovial membrane This is the only 
portion of either cartilage that has this arrange 
ment (Fisher) 

At this point so called gangliomc c>sts of the 
semilunar cartilage dev elop Phemister described 
such C} sts and reported 2 cases He cites Ofleren 
shawc who found that an endothelial lining was 
present in some of the c\ st cavities and concludes 
that these c>sts might arise from misplaced 
endothelial elements that form the joint lining 

Figure I shows the external lateral ligament and 
Us relations to the popliteus muscle as it passes 
behind it The point of contact is the location for 
so callcti ganglionic cjsts 

The internal lateral ligament is a wide fan 
shaped fibrous band extending from the external 
cond> le of the femur to the outer tuberosit) of the 
tibia It consists of a long anterior and a short 
posterior portion The broad posterior portion is 
distinctlv tixed to the internal semilunar cartilage 
This fixation is a definite disadvantage since in a 
sudden twisting of the joint the cartilage cannot 
get out of the wa> of the articulation and becomes 
jammed and torn The internal semilunar carti 
lage IS therefore more commonl) injured than is 
the external the percentage being about 12 to i 
Sir Robert Jones giv es the percentage as 7 to 1 A 
strain upon the internal lateral ligament is much 
more severe when it is associated wuth a twisting 
movement of the joint 

In order to bring about lateral mov ement of the 
knee joint we found it necessarj in our expen 
meats to sever not onlv the internal lateral liga 
ment but also the crucial ligaments 

Figure shows the relation of the internal lat 
era! ligament to the internal semilunar cartilage 
Note the portion that is free and retracted b) the 
instrument The illustration also shows the trans 
verse ligament which binds the 2 cornua of the 
semilunar cartilages The fixation of the anterior 
oimu of the external semilunar to the tibial 
articulation is quite firm 

The crucial ligaments are situated in the center 
of the articulation and have a very important 
function The anterior crucial ligament prevents 
the tibia from slipping forward upon the femur 
while the prastenor crucial ligament prev ents the 
tibia from sliding backward upon the femur The 
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crucial ligaments assist the lateral ligament m 
maintaining stabilit\ of the joint when it is in the 
extended position When an indiMclual has re 
cei\edan injurv to the knee joint and the examiner 
IS able to displace the tibia forward or backward 
upon the femur the knee being in the extended 
position the tindin" suggests a rupture of the 
crucial ligaments 
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This c IS demonstrated the mabilitv of s uhn*, 
the tibu fortard on tbe femur because of the 
hnri I ostenor crucial and the retention of the 
tibn in U normal relation to tlie articular surface 
of the femur b\ shortemng the anterior crucial 
li„4mcnt It must be noted howeaer that when 
luxati n of the til la backward on the femur oc 
curs and remains so for a penod ot time the 
poster! r caysule contracts making induction 
impossible This al o take j lace when the knee 
remains in flexnn (ontraction for a lon^ time and 
extension bee mes limited 
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The synovial membrawe of the joint is an endo 
thelial serous limn" which surrounds all of the 
structures of the joint aiaptino itself to promi 
nences and depres ions The joint i dmded into 
two mam compartments the small posterior and 
the larger anterior The svnovial membrane ex 
tends for about i inches above the supenor 
border of the patella The synovial sac is filled 
wath an inflammatorx exudate all of the nont^l 
superficial outlines of the joint are obliterated 
t nis is especialh true of the suprapatellar surface 


as well as the lateral surfaces of the joint aboie 
the patella 

In the infrapatellar space a fold or pad can be 
seen stretching across the joint and filling the 
space between tibial and femoral articulation 
This fat pad is tiian"ulaT in outline wnth the base 
directed upward and forward its apex is directed 
to the center of the joint and it is held in position 
bt a well defined ligament known as the hga 
mentum mucosum This extends from the apex 
upward and backward to the mtercondjloid notch 
in front of and blending with the anterior crucial 
ligament LatcralK the pad blends wath the cap 
sule and in addition is supported or suspend^ 
b\ nbro elastic bands called the alar ligaments 
Thes bands ire found on its lateral peripheral 
liorders The\ extend upward and adapt them 
s l\es to the outer and under borders of the 
patella I lending wath the aponeurosis of the 
<|ua Iriceps extensor tendon The outer alar liga 
meni is \en indistinct and often missin and 
alihou h frequentlx it can be definitel) made out 
on the outer un ler peripheral border of thepatella 
Its lower cxtremitj becomes indistinct and blends 
ith the pad fat 7 he inner alar ligament is con 
staiiilv present and often forms a double fold 
cspecialK in males and m well developed knee 
joints but m atrophic knees it participates m the 
atrophx of the other structures The inner alar 
ligament as a rule is wader than the external and 
can le traced through the fat pad s ndinj, fibers 
which bUnd wath it and descend to become incor 
poraicd or ins rted wath the coronarj and trans 
verse ligament into the anterior cornu of the 
internal semilunar cartilage When traction is 
produced upon the internal alar ligament the pad 
can be elevated and the cornu of the semilunar 
carXilage can in turn be displaced iiom itsposvUow 
ri^ure 3 shows the infrapatellar fat pad The 
band of fibrous tissue which holds the pad to the 
intercondjlar notch should be noted This is the 
already mentioned h^amentum muco um 7 he 
illustration also shov s the folds which extend from 
the pad to the outer borders of the patella These 
are the alar li^jaracnts The inner fold is v er> dis 
tinct and in this cas is double The fibrous band 
from the internal alar ligament extend downward 
to become incorporated wath the coronary hga 
ment and attached to the anterior cornu of the 
internal semilunar cartilage 
I hold the opinion of Pozet that the internal 
alar ligament plav s a definite role m the produc 
tion of displacements and rupture of the internal 
semilunar cartilage WThen the knee joint is 
opened so that the internal cartilage becomes 
visible and motion of the joint is carried out either 
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in flexion or extension the cartilage cannot be mis 
placed from Its position Hoisever uhen forcible 
traction is exerased upon the patella the anterior 
cornu of the internal cartilage can be brought 
fori\ard and awaj from its tibial position 
^\eca^ therefore aasuahze the position of the 
knee joint which favors injurv to this cartilage 
namel} slight flexion of the knee abduction of 
the foot and inward rotation of the femur Should 
an emergencj require a sudden rectification of the 
joint to its normal position the following events 
should occur sudden contraction of the quadriceps 
tendon which pulls the patella with a vaolent jerk 
The anterior cornu of the internal cartilage would 
then be pulled awa> from the region of safetv b\ 
means of the internal alar ligament In addition 
the knee in trvang to assume the erect position 
would have to pass through a rotarv or as it is 
often referred to a screw home movement 
accompanied b\ sudden extension If the cartilage 
does not get out of the wav ot the articulation it 
becomes pinched and torn Pozet has traceil dis 
tinct bundles from the fibrous folds alreadv 
described to the antenor ends of the semilunar 
cartilages and believ es that thev serve to pull the 
semilunar cartilage forward and upward vvath the 
contraction of the quadriceps Tennv could not 
trace such bundles but found these folds spread 
ing out generallj into the fibrous framework of 
the infrapatellar pad He believes that their 
function IS to pull this pad forward and upward 
out of harm s waj during extension This slate 
ment ma> be correct but it does not detract from 
the idea that is here presented namelv the effect 
of the alar ligament upon the internal semilunar 
cartilage Tennj asserts that these fibrous bands 
do not appear in joints hardened in formalin It 
must however be remembered that Tennv did 
his work on cadav ers so that these delicate struc 
tures ma\ have become distorted Hoffa states 
that the lower part of the fat pad joins the 
meniscus and is also connected to the penosteum 
of the front part of the tibia The connection to 
the penosteum alludes to the coronary ligament 
The infrapatellar fat pad gives off numerous 
small tail like padules or fringes which are in 
tended as wapers of the articulating surfaces — 
so called lubneants ^^^^en by inflammatory 
hvperplasta these tail like padules become elon 
gated the alar ligaments cannot pull the fat pad 
up out of the crushing grindmg articulation and 
thus they often become pmched and cause the 
charactenstic symptoms of pam and locking It 
must be remembered that derangements of the 
semilunar cartilages may be associated with other 
pathologv One therefore cannot emphasize too 


stronglv the importance of a complete exploration 
of the knee when the clinical history and phvsical 
findings are not clearly definite In several of our 
cases of ruptured semilunar cartilage a small 
portion of the svnovial membrane was removed 
This tissue in every case showed a chronic m 
flammatory change It must therefore be borne 
m mind that repeated locking of the joint is not 
onlv associated with a mechanical disturbance 
which disappears wath the reduction of the 
cartilage but often results m a chronic svnovial 
inllammatorv change which may persist even 
when the cartilage is removed 

CvsE j \ male patient Ss >ears of a^e came to the 
ho pitalstatm thatabout o>ears before he had stumbled 
and sprained his Lnee joint He felt quite sure that the 
joint locked at that tune He has had numerous lockinfis 
since then \ roent enogram was taken of the knee and it 
disclosed numerous osteocartila mous bodies The joint 
was operated on The antenor portion of the internal semi 
lunar cart la e was p actically gone butthcrewasachronic 
synovitis wath nume ous fibrous bands stretching across 
the joint and a number of osteocartilaginous bodies 

MLClIVM'sVI OF RUPTXmE OF TIIC INTERS VL LAT 
ER \L LIOVilEST VND RUPTUHE OF TIIF SEMI 
LUNVJt CVRTILVGE 

The knee is a modified hinge joint with onlv a 
slight degree of s iding and rotation which takes 
place onlv in the final act of extension The most 
insecure jiosilion of the joint is midwav between 
flexion and extension and is referred to by 
Monson as the danger zone WTien the foot is 
lirmlv fixed upon the ground the knee being 
slightiv flexed a sudden rotation of the femur 
inward with an attempted extension o the knee 
mav cause a rupture of the internal cartilage 
This can best be illustrated by citing some 
illustrative cases 

Case 4 A dancer d nng a performance when he was to 
catch his partner as she d scend d from mid air suddenly 
felt that his right foot was glued to the floor as though he 
had stepped on some gum He could not take the si Jing 
step to br ak the impact of the heavy weight IIis knee 
bent unde him and he e-rpenenced a sharp stabbing pam 
The knee joint became markedly swollen and w as locked in 
a flexed position An \ ray suggested a tom internal 
lateral h ament and a displacement of the cartilage Re 
duction was accompbshed by r position 

Case s A pa nter standing upon an insecure ladder 
swayed bitekwa d wh le his foot was caught m a rung In 
trying to re am his equiUb lum he twisted his left knee 
joint and experienced a severe pa □ on the inner side of 
the knee Effusion followed the knee became locked an 
tiielockin ecurred on several occas ons The \ ray report 
wasne ati e When the knee joint was opened the carti 
lage was fo nd loosened and tom at its fibrocartilaginous 
junct o 

Case 6 Ag 1 a e 2 ^ years stated that while she was 
ndinginacro d dear and ban ng on to a strap the car 
came to a sudden stop and her body swayed forward while 
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In afldition tn the anatcmical factors con 
tributint* to dcranRements uf the semilunar carti 
Uge c rtam ph\ i logical reasons ma\ perhaps 
explain their t rmatinn 1 hus the normal rotation 
of the 1) d\ m right handed individuals is toward 
the left The bolt puots uiwn the left knee in 
the act f rotation The foot is arrested l>\ the 
ground while the f mur r>lal<s in\ ard up r the 
tibia This IS illustrated in the act of \ wlmg 
gnlt ng and shotclling and ma\ account f r the 
fact that the c n lition occurs m< e comn onl\ in 
the ri^ht knee joint 

DIXCNOSIS 

The diagnosis nf lateral ligament rui ture and of 
fracture an I di f lacement of the semilunar carti 
lages depend aim st entirely upon the clinical 
historv Thes acci ients ( ccur as a ruk m v ung 
actixe adult mJ mort frequenth m men than in 
women The c juence of events in the j rodu tie n 
of the 3vci lent mu 1 1 e cirefulh in situated A 
twist anJ a su 1 kn attempt at extensi n ol the 
knee s the haracleri tic method of jiroilucUjn of 
thes deran emenls 

Becaus r ent^, n „ ams do not discio de 
rangements f the s ft tissues attempts ha ebecn 
ira le to ntr lu c gaseous substances int the 
joint for the j u 1 se of bringing out the soft 
tissue structur K.1 inberg reported a senes of 
cas m\ hichthekne were iniected withoxygen 
Ue ha e inflitel tht knee joint with carbon 
dioNi le for the same purpose As it is an end 
produ t f metab lism we felt that itseffect upon 
the tissues ould not be as irritating asoxvgen or 
nitrogen and ak that its absorption would be 
more rapt 1 Iiftv knees were inflated and in each 
instance the pr i tice v as of great aid When the 
clinical hi lor\ is dear and jne is certain about 
the hndin^, inflation should not be emploxcd 


but when one is in doubt as to the pathologv m 
flation is of great help 

Technique of injlation The knee is prepared 
as for an arthrotomy The knee is roentgeno 
graphed m the anterior posterior and lateral po 
sition It IS then flexed to an angle of about 90 
degrees and a needle inserted on the inner side 
below the patella The carbon dioxide is intro- 
duced until a soft crepitus can be felt over the 
joint AI>out 30 to 40 cubic centimeters of gas is 
suffiaent One must be sure that the needle 
enters the joint before the gas is permitted to 
Row otherwise the gas enters the soft periarticular 
tissues There is a momentarv sensation of dis 
tcntion of the joint but no extreme pain nor dis 
comfort Most patients upon whom inflation of 
the knee w as performed w ere from the out patient 
department and were permitted to go home soon 
after the inflation 

The spaces lo be studied are the suprapatellar 
pouch the infrapatellar space and the jiostenor 
c mpartmcnl The suprapatellar pouch assumes 
the appearance of an inverted gall bladder The 
infrapatellar space is almost tnan^ular in outline 
while the posterior space is crescentic In a normal 
knee joint all the spaces arc clear and well defined 
(Tig 5) Changes in the infrapatellar space are 
mdicativ c of hvjverlrophic \ illus sy nov itis chrome 
svnovitis changes in the pad of fat and displace 
ments and tears of the semilunar cartilages (Fj 6) 

The diagnostic signs and svTnptoms of a 
torn cartilage in order of their importance are 
pain locking limitation to full extension and 
elTusion 

As a result of a mild torsion producing a tear 
ami displacement of the internal semilunar carti 
lag the knee 1 ecomes locked this lockin is 
accompanied bv a sickcnin" pain which persists 
for some time and extension of the joint is more 
or less difficult The pain as a rule is referred to 
the inner side of the knee immediatelv belov and 
to the side of the patella U hen numerous lock 
mgs ccur the pam i le s intense Wlien repo 1 
tion 1 accomplished the pain at once subsides 
and the knee assumes a normal extension 

limitation to full extension is the next important 
s> mptom after pain \ ormallv the 1 nee joint Mn 
be extended lo an angle approximatelv iSo de 
grees In derangements dm to semilunar carti 
lage displacement the knee is bent and it 1 
difficult and painful to straighten it out When 
reposition of the cartihge is accomplishel the 
knee can be straightened to almost normal 
extension 

Pam IS a constant sv mptom and is described as 
sharp lancinatin" stabbin" or boring in char 
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Fi" X Extemallateralli^ameDt and relation to popliteus 
mu cle 

acter The pam is referred to the inner side of the 
knee beloti and to the inner side of the patella 
The pam is often se^ ere enough to keep the patient 
awake and is most intense when motion of the 
jomt is attempted Tenderness on pressure is 
marked at the site of the cartilage and o\er the 
internal lateral ligament Pam is also experienced 
when an attempt is made to stretch or mobilize 
the knee joint ^^’hen the cartilage is replaced the 
acute pam subsides but there maj remain a dull 
ache for a short time and pain ma\ be expenenced 
when the joint is mo\ed 

Effusion IS xanable in quantiU As a rule there 
IS \ er) little fluid in the joint but the knee ma\ be 
increased in size \\Tien the joint is locked in 
flexion and is permitted to remain m that con 
dition for some time the effusion is increased in 
amount Repeated lockings ma> not cause 
further effusion 

Aspiration of the joint is ne\er indicated The 
effusion IS a result of irritations and trauma and 
IS an exudatn e proce'ts WTen effu'^ion is present 
inflation of the jomt for diagnostic purposes 
should be postponed until it has cleared up 

. 8 A profess onal dance aged 3 jears enfc ed 

1 cna 1 Ree e IIo p tal 'mth the foUowin" hi torj About 
4 jears a 0 she had shpped and twisted her knee while 
Uancm The knee was quite pa nful and she was unable to 



Fi t Relation of internal lateral 1 "ament to internal 
em luna ca tila e 



Fi" 3 The infrapatella fat pad 
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ThiscTse illustrates the importance of carefull} 
inspectm<’ the interior of the joint If a careful 
eiamination of the internal cartila e had been 
madeat the timeof tht first operation thereiould 
ha\e been no recurrence of the condition Hoiv 
e\cr it was thou ht at the time of the first opera 
tion that the anterior free margin had been torn 
ofif and that the remaining portion of the cartila e 
was in place 
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knee hurt him considerablj and for 10 dajs he limped 
\fter that time he had occasional pain in the knee localized 
on the inner side of the joint below the patella During the 
attacks of pain his knee locked and he could hear a click in 
the joint 

On examination the knee appeared normal — no spelling 
or eflusion It could be extended and flexed to almost the 
normal range On the inner side of the knee joint the 
examiner s thumb being firmlj held over the region of the 
internal cartilage a click such as one often finds o er a 
si pp ng tendon coul I be felt There was some tenderness 
\ ra> examination was negative 

Diagno IS was made of a displaced and ruptured internal 
semilunar cartilage and on September 19 6 the knee 
joint was operated on The method cmplojed in this case 
V as the same as that carried out m all our cases and will be 
described m detail 

OPER \TION 

The extremity is sha\cd above and below the 
knee joint special care betn^ taken to remove all 
hair over the knee since long hair mav beresponsi 
ble for infection following the operation The knee 
15 prepared the night before b> a thorough wash 
ing— ether and alcohol and a coat of iodine This 
procedure is repeated at the time of the operation 
One must alwajs bear in mmd that because infcc 
tions do not occur as commonl> after operation as m 
times past one cannot become lax m the prepara 
tion 01 patients I alwavs prepare the knee joint 
mjself in order to be absolutelj sure of the 
asepsis The knee is bent to an angle of 45 de 
grees over the foot of the table An elliptical 
incision is made yi inch to the inner side of the 
patella beginning about inches above and 
earned about inches below the patella All 
bleeding points are ligated to prevent anv possi 
bihtv of hemorrhage under the skin Verv fine 
catgut IS used and the ends cut vcr> short The 
parts are covered with wet lap sponges and a 
second knife used to cut the subcutaneous tissues 
and the fascia down to the capsule of the joint 
The capsule appears like a tense loose structure 
This is incised with a pair of scissors and the edges 
are caught as in the case of the peritoneum in 
abdominal section The edges are retracted and 
the incision is completed above and below to 
expose the joint The first visible structure is the 
inner condyle of the femur Two small ribbon 
retractors are introduced into the joint and the 
joint IS thoroughlj inspected The cartilage can 
now be easilj seen resting on the articular surface 
of the tibia The anterior crucial ligament ap 
pears as a firm fibrous band The anterior 
cornu of the cartilage is gentlj grasped with a 
tissue forceps and inspected for pathologj In 
this particular instance the cartilage was long and 
twisted and displaced to the center of the joint 
It was a typical bucket handle varietv The 


cartilage was severed at its proximal portion close 
to the tilnal attachment and pulled forward and 
severed from the capsule bj means of a curved 
dissecting scissors at its posterior attachment 

The fat pad can be examined for inflammatorv 
changes and elongations of fat tags In each 
instance we found a change m the fat pad 
characttri/ed bv mflammatorj hvpcrplasia -^nv 
oozing that takes place can be checked bv a small 
gauze pack which is inserted into the joint and 
held there for a few moments It is not advisable 
to compress am small bleeding points nor is it 
advisable to place ligatures into the joint If 
ligatures arc to be used the> should be of fine 
catgut and the ends cut verv short The capsule 
IS now sutured with a fine catgut stitch the sub 
cutaneous tissue with No i chromic catgut The 
skin IS closed with a running silk suture No 
drains should ever be inserted into the knee The 
limb IS placed in extension m a posterior molded 
plaster splint lassive exercises are to be em 
ploved as soon as the patient can bear them On 
the tenth di\ the patient is encouraged to use the 
limb and permitted to step with the aid of 
crutches 

As one gams experience m this tvpe of surg 
erv he approaches the knee joint without 
apprehension The emplovment of the lane 
technique cannot be emphasized too strongly in 
connection wath knee joint surgerj and it must 
alwavs be remembered that an infection following 
the removal of a semilunar cartilage can leave the 
patient with a stiff knee When the diagnosis is 
uncertain a median arthrotom> should be per 
formed The knee joint is approached through 
a split patella In this vva> the entire knee 
joint maj be inspected 
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TUBERCULOMA OF IHE TRACHEA’ 

B FORTH P VINSON MD andIIVROIDC IIVUCIN MD Rociister Mt fsot\ 


T UBLRCLLOblS of the trachei secondan 
to infection in the lungs is rarel\ diagnosed 
except at postmortem examinations when 
mall superficial recentU formed lenticular 
ulcers invoKin„ the posterior wall of the trachea 
are found Thes ulcers are a terminal comphea 
ti n of pulmonarx or generalized tuberculosis 
Stiti tics \ar\ as to the frequenev of their occur 
rence Hein/e reports an incidence of i 5 j>er cent 
Oj huls reports infection in the trachea and 
I r nchi in 10 j er cent of all ca es of acti c 
tuberculosis Gidionscn and Macken le and 
bchmiegelrw report cases of pnmar\ tuberculosis 
of the trachea Occisionalh tuberculous tracheo 
br nchial hmjh nodes ulcerate through the wall 
of the trachea 

The case herewith reported is unusual I ecausc 
the patient s general health was extrcmcK good 
and the onh svmptom was inspiratorv dNspncei 
Observation also indicate the value of bronchos 
cop\ when svmptoms could easitv have been 
mistaken for pulmonarv i brosis bv rdimrv 
exammati n 
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BUNNELL FASCIAL CRAFT 56^ 


At broncho copic examination the left r\all of the 
trachea was found to be m\nded bj a large ma s which 
reduced the lumen to about one fourth its normal izc 
The mass began alout 5 centimeters below the lar>nx 
and extended almo t to the tracheal bifurcation It xas 
difficult howe\er to determine with accuracj the Io\ er 
limits of the process The tumor was granular and firm 
and moderate bleeding folio % d the rcmo\ al of a section for 
micro copic examination 

Gro Ij the lesion resembled a malignant tumor of the 
trachea but the extent of in\ol\ement was greater than 
had been pre\iou 1 > noted in tracheal carcinoma (Pig i) 
The micro copic examination of the ti ue di do ^ its 
tuberculous nature (1 1" 2) 

Followang broncho^copic examination the patient was 
able to breathe with greater comfort bccau e on introducing 
the broncho cope to the bifurcation of the trachea super 
ficial ulcerating ti sue i a* remo\ ed and the lumen of the 
trachea was therebj enlarged \ course of treatment b> 


deep roentg n a>s was gi en and the patient instructed 
to cont nut ilh the usual antituberculosis regimen 


niHLiori \IH\ 

1 Gidi \ ln En bemerk enswerther Pall \on Tuber 

kulo e der Trachea und gleichzeitiger \arLxbildun„ 
da elb t mit letalem \u gan^e ^Iuenchen med 
\\chn h looi IxMii 1631-1633 

2 IlEiNZf O Quoted bx Gidionsen 

3 MaCHrs ir and '^CHuiECELow Quoted in Nothnagel s 
En velop da of practical medicine Tuberculo 1 
and acute general mtliar> tuberculo is Philadelphia 
W II baund rs and Companx 004 p i 

4 Opiul \ statistical surxej of three 

thousand autopsies from the department of patholog> 
of the btanford L nix ersity Medical School Stanford 
California bt nfo d Lni\ersU> Press 1926 pis 


FASCIAL GRAFT FOR DISLOCATION OF ACROMIOCL AMCLLAR JOINT 

B\ STERLING BUNNELL M D Svb Frvscisco Caueorslv 


I N complete upward dislocation of the outer 
end of the chMcle not onl) the acromioch 
^^cular ligaments but also the conoid ind 
trapezoid ligaments that should hold the claaicle 
down to the concoid process are ruptured This 
allows the outer end of the claticle to ride up 
ward in the shoulder when the patient lifts pro 
duces considerable deformit\ causes weakness in 
the lifting power of the arm and difficultv in 
some shoulder mo\ements 
At operation not onlv should the acromion 
process and the claxicle be fastened together 
but the claxacle should also be held down to the 
coracoid process Ank\Iosis of the joint will not 
permit moxement \\ire if used in tMng the 
parts together will wear and break as in an> 


moaable part T\ing of the claMcle to the cor 
acoid process with fish line has been recom 
mended also but such a foreign bod\ will wear 
out in a short time 

Fascia is the idea! material as it is a natural 
binding agent it h\T)ertrophies under conditions 
of normal tension allows normal motion in joint 
and li\es as long as patient A quick eas\ effi 
cicnt method of using fascia has been devised 

Through an L shaped incision wath its apex an 
inch anterolateral to the joint the upper surfaces 
of the acromion and claxicle are exposed and also 
the coracoid process at its ligaments Three 
holes 5 millimeters in diameter are drilled The 
first hole penetrates the tip of the acromion 
slightlv in front of the center of the joint the 
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second penetrates the outer end of the cliMcIe 
slishth behin 1 the center of the joint and the 
third penetrates the cli\icle at the outer end of 
the trape iid !i ament 

The upper surfaces of the hones are then de 
nuded of j tnosteum in a line with the holes and 
atlhtpi tenor border of the clavicle sothatbon> 
contact with the fasciil graft will be obtained 
\ strong j lece of catgut on a curved needle is 
then ih eaded dow n hole i up hole i then passed 
I ack of the cla icle and with a Deschamp earner 
is \ asse 1 around under the coricoid process down 


Its inner side up its outer side and finallj up 
through hole 3 

\ strip of fascia lata 10 inches long and i 
centimeter wide is then taken One end is cut 
in a lon« taper caught m a slip knot in the middle 
cf the piece of catpt and drawn through each 
hole in turn alon the course of the catgut 
\ piece of No 3 chromic catgut is passed 
throUp.h holes i and 2 tied tij,htl> m order to 
hold ilic joint to ether and prevent strain on the 
fascial graft until the litter has grown to itself 
and to the iione 

The two ends of the fascia are then ba fasten 
in^ a hxmostat to each drawn up ti htl\ 
crossed over toward each other and held there 
while the> are whipped to ether with a runmn 
stitch of No 3 Turners patent ligature silk 
previousi) dipped in bichloride solution The 
third pi} of fascia is also caught m the stitch 
The end pointing inward is cut off and the other 
end IS laid across the joint to re enforce the cap 
sule further and is held there b} a staj suture 
The wound is closed and the arm placed in a 
slmgfir weeks 

VD\ VVTVGES 

The one strip of stron,^ fascia reproduces ana 
tomicall} the conoid and trapezoid h aments 
as the two fascial strips correspond to the two 
borders of these ligaments It also reconstructs 
the superior and inferior ligaments of the aero 
mioclaMcular joint and re enforces the superior 
ligament with an extra plication The fascial 
plications fuse to each other and grow to the bones 
b\ intimate bon> contact 
PracticUh the method gives a perfect re ult 
as shown m Figure 6 Although the patient is 

lifting a heav} anvil no difference can be detected 

in the contour of the joints on the two sides 
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LIGATURE or THE ANGULAR VEIN AS V PREVENTIVE 
MEASURE IN TACIAL C ARBUNCLE 

Bv lUMILTON B \ILL\ FRCS Bkmin iimi I sghnb 
Sug DdI>RdHpttBm “> I s t f\pth es 


C arbuncle of the face has a sinister repu 
tation and the upper lip is the most common 
site of tins dreaded lesion A complication 
\\hich quite frequentl\ heralds the oncoming of a 
fatal pjaimia is thrombophlebitis of the cavernous 
sinus 

In a series of 15 consecuti\e cases of thrombo 
phlebitis of the cavernous sinus I found that 4 
were due to a furuncle or carbuncle of the upper 
lip and that 3 more originated m an infected gnat 
bite of the nose Thus in nearly half the cases 
of the series referred to thrombophlebitis of the 
cavernous sinus had its origin m a comparatnelv 
simple lesion in a circumscribed area Uliile 
reference to Eagleton s monumental monograph 
on cavernous sinus thrombophlebitis con\inccs 
me that this percentage is abnormally high it is 
clear that infections of the upper Iip and the skin 
of the nose are the cause of a formidable pro 
portion of the cases of thrombophlebitis of the 
cavernous sinus met ^vlth in genera! surgical 
practice 

From an anatomical consideration infection 
ma> pass from the upper hp and the nasal intcgu 
ment to the cavernous sinus b\ one of the two 
venous paths That the more circuitous route 
through the pterjgoid plexus is not often taken 
IS shown b> a studv of necropsies of this condition 
m the records of the London Hospital Pathological 
Institute' In 4 cases the path of the p>»mia 
could be traced satisfactonl> along the angular 
vein 

It IS therefore reasonable to assume that the 
angular \em forming as it does a commumcat 
ing link between the venous radicles of the upper 
hp and the ophthalmic plexus constitutes a main 
channel b> which infection passes into the venous 
svstem 

To forestall the spread of infection b> this 
route ligation of the angular veins must be a 
sound proposition but the risk of the inhalation 
of a general an'ssthetic in a febrile patient whose 
buccal cavitv is swarming \vith virulent organ 
^ms ^ has deterred surgical enterprise m this 

Ligature of the angular veins under local antes 
esia IS a measure which is entire}} free from 

“k d dt P f II M T b lU pm t 


danger and one which can onl> do good If 
necessary ligature mav be done on both angular 
veins 

It IS dcsir ible to h iv e some guide as to the most 
opportune moment for this intervention for it is 
quite obvious that the resistance of the patient is 
sometimes sulTicicnt to keep the infection within 
bounds On the ether hand the necessity for 
timelv interference must alwavs be before us 
On the whole it is better to err on the side of 
activ it\ 

A sign which toretells impending danger is 
spreading ftdema trom the hp to the inner can 
thus and this is usually found in the presence of 
suffusion < I the evclids As far as mv own ob 
servations have gone the premonition is inv in 
ably unilateral If in addition to this sign there 
IS considerable elevation of temperature the call 
for action is imperative 
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Under general anxsthesia the n^ht angular \cm was 
ligatured TTie carbuncle \\ns mci ed through the red 
margin of the lip 1 ocal applications of gauze soaked in 
hot magnesium sulphate solution nerc applied \fter a 
s! ht improaement for 4S hours on the ffth daj the 
patient succumbed to a terminal pneumonia complicating 
general scptiCTmia 

C\sc \ girl aged 16 complained of a large carbuncle 
which had begun o daj prcMOii Ij as a pimpl on the 
middle of the upper lip and which had dt\clopcd into a 
carbuncl of both upper and lower lip It had I ecome 
much worse 4S hours before admi sion Examination 
ho ed an rcdema prcading toward the nght eje with 
great suffusion of the c\clid Her temperature was 103 
to 104 degrees as ociaterl watb mild delirium 

Li aturc of the rigl t angular \cin was made and intra 
\enous mcrcurochrome was administered followed bj local 
treatment of the carl unci with hot magnesium sulphate 
fomentations Rapid improvement re ultrd and the pa 
tient was dischargetl 11 da>s later 

Cvsi. 3 A man 60 jears of age was admitted with a 
carbuncle of the upper lip of 3 days history His tempera 
turc was jo? degrees There v as tedema spread ng to the 
n hteje The angular a ein v as hgatur d and whole blood 
was injected around the periphcrj of the carbuncle Hot 
gauze soaked in hot magnesium sulphate solution was ap 
plied locall> \ blood culture grew a staph> loccocus Intra 
acnous mcrcurochrome was administered on the second 
da> Seventeen dajs later the patient had recovered 
8ufl cientl> to return home 

Case I occurred 4 >e'irs ago I now believe a 
general antesthetic is absolute!) contra indicated 
in these cases As regards the local treatment of t 
carbuncle I have given up incision and simpl) 



I ig Tt a n us inu and its connections (dia 
grammat ) lak from the author s article in the C/ik 
I f UJo i I 


inject tht patients own blood into the tissues 
around th carl unclt and apply hot moist dress 
mgs Thi combined with general treatment has 
given sal islactor) results tn carbuncles in all 
situations 

n EErrvcLS 

Rviicv IIviiiLTfv Clin J London 19 6 Dec 15 
I VCLFTON Wfli 1 Cavernous Sinus Thrombo 
phi bitis \e \ork 016 



SUI OLP\ G\\fCOLOG\ \VD opsTrmcs 


5^s 


SHORTI R TECH\I()Ur FOR THE COm \ OPIR\TIO\ IN CANCER 
01 THr RICIUM' 

B DUUU\ SMITH MI) I \CS s I \ C lif i 

I'mthr m f >t tflf 

1~^0R many \eirs the principles of nperiU c c f 5 \«.ar cures will not he ns hi h as it should be 
pr ccduri. in cancer ha\c been definiteU Ibis reni val can Ic done onl\ In a radical 

standcir ii/e 1 but nian\ surge ns seem I Ud mm | trineal operation (I ig i) 
disregiri the i tuniamental jirinci] !es in < per The one stage alid min j erineal operation of 
\ting f r canc r f the rectum Units the | cr Miks unf tun itch times with it a primary 
Hi n rem les the hm/ h itics in the three /(nes fitnmt m rl ililv of 5 per cent or more eien 
I sprtad i well <ic t ibed md lUustratc 1 b\ m hi killful Inn I This hi h immediate oper 
\\ E Milts (i) in the B itis/t Mch al Jou nal iti\c m rtalits len 1 strength to the argument 

It I n< t a t m| letc op tratic n an J the ptrtenta"t f r Ic s radical p rocedures 


A e c 



1 g \ D 
K k p t 

t \ I 

th p a d I t 
I tt 


ft e d 1> I 

-ul b! t ecu 

C D g m h 
f th t p 
I dd t t th 
11 f th 1 t r 
pci m oc 1 

e ed ct d t 
■ul rabl 


. m h g th t 1 d t f 
Th tmml\d tdt 

d (h i bl t f 

I d d d f I> ad 

th fi t t p th It f th 
Th p nal k d th h t I 
mdtht hbeld 

g th t f th p t • Id 

th It of th dipt 
p n Ik d th h tilt 
ml 1 th I p t f th 

I d d th th p 1 wh h 
th t f dt I 


R d b f ti Am 


I) D g m I K th 1 

p I t d 
I D t m h h 1 
Ith th f p d 

1 pe t 1 h 
b ht d t th n 
I t ft 

FDgmh gthfi 

dipt \\h 

1 t 1 d d d 

mpl t I b% p t 
1 th R t p t f th 

m t f h Th 
th II th I t p 

b> tl d 1 bJ m p 

mod h t I M 1 11 t 


mt d h I fth 

1 t 

m h f th 1 bl I 
1 fib h dt th hi 
th p ml d 1 th 
th 1 bl t 


g th e I 
-ul bl t 

p d m \ b 

d t f m th 

t d th 
h h 
b m 
m thod (I r 
) 


t fth 
th 

m d 


P 

PP 

P 


d t 
I 1 


C ff 


y Pb I d Iph II y 97 


SMITH SHORTER TECHNIQUE lOl (()II-E\ OPERATION" 
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Fortunateh ho\\e\er Pobert C Cofre\ has 
de\ised an abdommoperineal operation \%hich 
IS done m two stages has m his hands an opcr 
ati\ e mortalit) of about 5 per cent No operation 
can be more complete and thorough CofTc\ m 
19 4 (2) presented a clear and well illustrated 
description of his operation which includes the 
following steps 

I Long right rectus incision 

Ligation of the superior hTmorrhoidal ar 
terj and \em 

3 Mobilization of the sigmoid and rectum 

4 Clamping and cutting of sigmoid drawing 
proximal segment through stab wound in left 
rectus for colostomj 

3 Pushing rectal tube up through sigmoid to 
clamp on distal segment placing purse string 
suture around the gut below clamp removing 
clamp end inverted fixing end of rectal tube to 
inverted end of gut trimming mesenteric fat 
well down to the bottom of the pelvis inverting 
sigmoid and rectum and drawing them out 
through the anus 

6 Closure of raw surfaces and formation in 
the male of an extra abdominal pentoneal tube 
for drainage through the lower angle of the ab 
dominal incision In the female the peritoneum 
and abdomen are closed in the usual wav and 
drainage is secured through a hole in the posterior 
V aginal forntx 

In cases m which the cancer has caused sufTi 
cicnt obstruction to prevent inversion of the 
sigmoid and rectum CofTe> double clamps the 
rectum either above or below the cancer cuts 
between the clamps with the cauterj and rc 
moves the sigmoid and the portion of the rectum 
above the lower clamp leaving the clamp on the 
stump of the rectum the handles protruding in 
the male from the lower angle of the abdominal 
incision and in the female from the vaiUa This 
IS a long operation Coffey saj s There is much 
sewing to be done in this operation which re 
quires a great deal of time In short the radical 
operation for cancer of the rectum is one of the 
largest m surger> 

It has been mj purpose to shorten the op 
eration as much as may be without abndg 
log Its thoroughness Me have not found that 
^^sults follow when the sigmoid is inverted 
when the gut is clamped off and the tissues 
abov e remov ed Moreov er if h mphatic extension 
present in the mesenterv or the retrorectal fat 
2 trimming off of the fat well down into the 
P«\is IS not without danger of transplanting 
cancer cells Accordingly the clamp without 



Fir 2 Autho cl mps a Lon» clamp vnth ja s al 
most at n ht an Ics. to th handles b Sho -s the cur e of 
the ja s of clamp a co re pondin to the curve of clamp 
ed Bite 3 inches 1 n r Clamp ithout handles open 
d Oamp closed B te 2 inches Ion 

handles (Fig c d) was devised The technique 
of Coffey as alreadv outlined is follow ed up to and 
including the fourth step The fifth step is 
elimmmated and in its stead the clamp is placed 
around the rectum either above or below the 
growth depending upon its location closed 
tightly bv means of a long handled strong jawed 
forceps and the clamp securely fastened by the 
thumb screw The rectum is clamped just above 
with a right angled forceps with curved jaws 
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TssTh jrmd d tmfieb mbludd-ntoth n d 
th t m p t d f 01 th bl dd (h «ct oi is d H ) mp d b I th 

i I t ect d ih th I t oc ut i> If th 1 c t d 

f d -n tl t th I mp ot b pt d b I t th > a nl d b e the g o th 

d t m d ih th t mp f th t m t th u t g f th p t o 

corre pondm<’ to the curve of the other chmp have not found that it adds to the discomfort of 

(ri<» a b) The gut is then severed with the the patient 

cautery between the clamps (Fi 3) the mobil This procedure saves the time required to per 
ized rectum and sigmoid remov ed and the stump form the fifth step of the Coffey technique and 
of the rectum where it is held bv the clamp is that part of the SL-cth step in the male wherein the 
thoroughh sterilized with the cauterv A pack of evtra abdominal peritoneal tube for dramaee is 
gauze IS placed over the rectal stump and around formed "Moreover no handles protrude from 
the clamp completeH covering it so as to protect the abdominal incision nor from the voilv a which 
the adjacent tissues from pressure Over this is advantageous 

IS placed a piece of rubber dam and the pento The serond stage of the operation is a posterior 
neum sutured over it (Fig 4) The abdomen is resection of the stump of the rectum ischiorectal 
closed m the usual manner leavin^ the clamp in fit levators ind pen anal skin The patient 1 
the pclvns until the second stage of the operation placed m the prone position wnth head and feet 

IS performed 10 days later lowered Sacral analgesia is used The incision 

\\ e secure drainage bv making a small incision is made over the sacrum m the midline runnm 
alongside the coccyx through which 2 rubber around the anus and including a wide area of the 
tubes are passed upward into the cavity back of perianal skin The cocevx 1 removed The 

the mobilized rectum (Fig 4) dissection is made wide of the rectum The 

Objection may be offered to drainage through a levators are cut as far distal to the rectum as 
posterior stab wound on the ground that it is possible and much of the dissection can easily be 
uncomfortable for the patient but we believe made with the fingers following the line of cleav 
dependent drainage to be advantageous and we age caused by cutting off the blood supply from 
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F 4 The segment of sigmoid and rectum from the colostomy to the clamp has been removed the 
gauze pack placed in the pel ns and o er it a p ecc of rubbe dam the peritoneum and abdom nal inci 
s enclosed two rubber drainage tubes inserted into the cavit> back of the mobilized rectum through an 
incis on alo g ide the coccyr The gauze pack should be placed completely around the clamp to p otect 
adjacent tissues from any pos ble pressure 


abo\e at the first operation There is very Lttle 
bleeding and that onl> from the skin and anal 
muscles The clamp gauze pack and rubber 
dam are remo\ed \suth the rectum and a sur 
prismglj clean cavity is left The cavity is 
then packed and healmg is brought about by 
granulation The patient is ambulatory after 
about 2 vseeks 


This technique is equally applicable m the male 
or female in non obstructing or obstructing can 
cers and for growths located at any point in the 
rectum or low er sigmoid 
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DRAINAGE OR NON-DRAINAGE AFTER THAROIDECTOMA 

B rr \NK ir L\iiE\ md i \cs b t 


I T has been \er\ generalh 'iccepted that the 
introduction of drams following thvroidec 
tom\ ts an essentia! part of the operative pro 
cedure >f partial removal of the tlnroid glan 1 
This dictum that Iramage i neccs ar> in th> 
roidectomv has lieen handed down from jear to 
vear partirularlv as relates to the operation when 
it 1 performed upon tovic goiter either of the 
primarv hvperthvroi Jism or seemdarv hvpcr 
thvroidism variclv 

One < f the mam indications for drama e in toxic 
g liters ha been the assumption that unles a 
drain i introduced after peration a gm 1 leal 
of the thvr 1 1 secretion which is spilled into the 
wounl l\ cutting squeezing an I pullm upon 


the gland will be absvrbed and will result in a 
severe p stoperative thvrii 1 reaction 

It has further been as umei! that the absorption 
f w lund pr lucts ither than the secretion from 
the thvroi I It clf pro luces un iesiraWe postoper 
alive thv r )t 1 reactions 

V a measure t> off et dangcrou p stoperative 
thvrsi 1 rcacti ns in eases of inten c thjroidism 
U has been sug e tc I that f llowm" partial re 
mna' f the gland the \ und be left open and 
patkel ith gau/c or rubi er dam until the ecim! 
tie f the remival th gland can be arned 
out 

Our experience with the matter of drama 
an I unl|3cking{ Ihvmgthvr Icctomv have 



r \ Th d b pht t th h th t I r 1 f th i 
f Ifthtll fth t mtdm I B\h most l h t p i 

Ih eh th b 11 f Ih I m t d dth d f th tt i hi 

g pdpp tntpll tth ghthm I C Th d h b p 11 1 
li gh tl t m t d 1 th t gl t th d \ t tl t i h pi 1 
b t th t Jc f th t m t 1 d th in 1 a { th t 1 

tl p th dm! It n th p 11 (, f tt t id ll t 

1 that td tbmdh ttthLflpTIp oi«l cl 1 

p d b\ D R L M th cl 
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been quite contrarj to such theories and for that 
reason are here et dow n 
It has been our aim particularl> during the 
last few jears of our operative experience with 
thvroid disca-^c to eliminate drainage n e\er\ 
pos<;ible mslinre and we have closed all thvroid 
wounds tightlv except when the superior media 
stmum had been opened when a considerable 
pocket remained as after the removal of a large 
adenoma or when an oo/mg existed that could 
be controlled best b> means o' a small pressure 
gauze pack That drainage has been but rarelv 
emplo>ed in our hands is evidenced b) the fact 
that m the jears ig 5 and ig 6 a total of 1 Sio 
thvroid operations of all varieties were done and 
of those but o per cent were drained These 
figures include the introduction of drams of anv 
vanetv even the introduction of small slips of 
rubber dam just beneath the skm flap when 
oozing in this flap cannot be a(lequaiel> con 
trolled as is the case often when the flap is raised 
a second time m tw 0 stage remov als of the gland 
as b> two separate hemithvroidcctomies If the 
figures merclv included those m which drams 
were introdured down to the remnants of thvroid 
Itself beneath the prcthjroid muscles the per 
centage of cases drained' would be vtr> much 
smaller 

\\ ith this plan of non drainage following partial 
thjroidectomj we have not been disturbed b\ 
undue thyroid reactions our moriahlv during 
these \ears has not been greatly elevated— in 
exophthalmic goiter o gg per cent m toxic adeno 
mata i 77 per cent — and we have been more and 
more convinced of the desirability of closing ihv 
roid wounds without drainage except for definite 
technical reasons such as oozing dead «pace or 
openings leading into the mediastinum 

Should It be necessary to employ drainage we 
urge strongly against the of stab wound dram 
age below the center of the inci ion as has been 
so commonly emplovcd in the past The scar 
which remains following drainage at this point is 
thick and is quite unnecessary It is located so 
that It IS verv noticeable as it cannot be covered 
by beads 

We would also urge strongly against bringin 
the drain out through the center of the transverse 
incision for the removal of the thyroid We cm 
ploy ed this plan in the past and gav e it up because 
of the fact that the scar tissue which filled m the 
midlme drainage s nus so fixed the skin to the 
trachea and thvroid remnant that the median 
portion of the scar was often held up m a most 
unsatisfactorv and disfiguring manner 

W'e have now for some time led the dram or 



Fi I This illust ation ho\ the remnant of thy roid 
ti ue folio ng the part 1 removal of the thyroid lobe 
11 shows the method of suturing the outer cut edge of the 
llyroid remn nt over a am t the trachea so that all of 
the open ootin surface of the gla d is buned and the 
smooth posterior surface of tl e gland then p e ent 1 his 
re uUs in complete control of all 00 in" and practically the 
reconstruct on of a new lobe 

drams when it is necessarv to employ them out 
through the external an^lc of the wound where 
the skm docs not become adherent to underlying 
structures anil no disfigurement results 

In certain cases in which the drams are to be 
brought out at the external angle of the vvovind it 
will be found that the sternomasloid muscles he 
so far 'orward that the dram cannot be brought 
out without angulation In these cases we have 
passed the drams through the bellies of that 
muscle by bluntly separating its fibers with cis 
sors at the level through which the dram is to 
emerge 

Following non drainage aftei thy roidectomv 
wc have not had accumulations beneath the pre 
thvroid muscles requiring secondary opening and 
have not had difficulties with wounds breaking 
down The postoperative thvroid reactions have 
not increased m numbers or in intensity and the 
operative mortality has not been high 

W e hav e frequently had small pockets of serum 
accumulate directly m the wound scar 10 to 12 
days ifter operation and occasionally sooner but 
have never had anv difficulty in caring for them 
bv evacuation of the serum with a probe for a few 
days when the patient returns to the clinic for 
dressings 
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nant vhith is to be left behind bv utunn the 
out r cl^e of the thvroicl remnant to the pre 
trathcal tissue as desenb d b\ us in SunOEHa 
( \\EcoL<<\ WD OBSTrTRics SO that the cut 
surface of the thvroid is held firmK against the 
trachta anil the smooth uncut posterior surface 
if the thvroul remnant presents uppermost on 
the reconstructed and remaining invTOid tern 
nant 

CONCLUSIONS 

Drainage folio m^, lh\ roidectomv is neecssarv 
onU for technical reasons— to take care of un 
controllable oozin^ to eliminate dead paces in 
V hich Hood mav pool and become infected and 
to protect the open d superior mediastinum 
against infection 

TTivroid reactions follov mg operations upon 
the gland arc no greater when the wound are 
closed without drainage than when drained and 
in our experience are not related to this factor 
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A BLOOD-\^ESSEL CLIP SET FOR INTRACRANIAL WORK 

By ROLWD M KLEMME M D St Loots Missouri 


F mth D p tm t fS g ry fWashmgto 1 

F rom the time of the appearance of Cush 
mg s clip forceps holder former and 
scissors up until 2 \ears a^^o we ha\e been 
entirelj dependent upon them for controlling 
hfemorrhage of the cerebral \essels Their use 
has been associated ^\^th \ar>ing success but 
unfortunatel} there were man> instances when 
we met with great difficulty in handling them 
the clips were sometimes imperfectly formed as a 
result would not fit the holder properly and con 
sequenth could not be applied to the bleeding 
vessel successfully A further cause of trouble 
we believe was the fact that wire was used, with 
the result that the arms of the clip crossed when 
the clip was pressed together For that reason 
ribbon has been substituted Furthermore the 
stop pm used in this clip holder as descnbed 
later prevents lateral movement of the clip and 
also prevents the clip from slipping away from 
the vessel when pressure is applied to the clip at 
Its apex 

I have worked out a set of instruments for this 
purpose which produces a clip uniform m size 
and which any assistant can make without 
difficulty The new outfit complete consists of a 
clip cutter (Fig i) a clip rack (Fig 2b) and a 
clip holder (Fig 2a and b) 

The clip cutter is an instrument of tooled steel 
which cuts a uniform clip of siU er nbbon 1 his is 
accomplished by feeding the flat silver ribbon 
through a slot in the block of the cutter (Fig 10) 
and when the jaws of the cutter are closed the 
flat wire is cut and molded into clips (Fig ib) 
These clips are uniform in size and the length of 



Fig I Clip cutter and (JeUl of instrument 


tyS h 1 fM d d B Ho p t 1 

each side of the clip is identical i e the apex is 
equidistant from the base These are placed on 
the rack (Fig b) which has a broad corrugated 
base The jaws of the clip holder are placed in 
the grooves of the corrugated base and the handles 
brought together (Fig 2b) The holder is with 
drawn and the clip is m place (Fig 2c) The clip 
may also be picked up without unlocking the 
handles by slipping jaws over rack 

The jaws of the holder are counter sunk half 
the thickness of the ribbon and the pin m the 
jaw IS machined out to the thickness of the clip 
(Fip 2<z arrow) The clip is held in place snugly 
by the jaws and pm thus preventing any lateral 
movement The pm in addition prevents the clip 
from slipping up into the clip holder an experience 
that IS not infrequent when holders without the 
stop pm are used This important feature cannot 
be too strongly emphasized ^ 

The making of clips with this instrument is 
very simple and it is well to make them up before 
an operation Experience has shown that fre 
quent boiling of the clip cutter dulls the sharp 



r g 2 Clip rack and deta 1 of cl p forcep 
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edge of the tooled steel which makes the impor 
tant sharp angulation of the clip Passing the 
holder through saline after the application of 
each chp keeps the jaw clean and prevents the 
sticking of the clip m the groove into which it 
fits 


This instrument has been in use in the neuro 
surgical clinic of Washington University School 
of Medicine and Barnes Hospital for the past 3 
years and was demonstrated to the members of 
the Society of Neurological Surgeons at their 
meeting in St Louis m December 19 6 


AN OVERHEAD FRAME FOR PLASTER BOD\— SPICA CASES 

By H E^RLE CONW’ELL M D FACS T i field Vlvbvilv 
O thpedCl T seClIr dRIdCmpy Empl y« H p 1 


A W case demanding an application of a 
plaster bodv cast with either single or 
double spica of the hips thighs and legs> 
IS a great care from the treatment and nursin^, 
standpoint and frequently the patient suffers con 
siderable discomfort The prevention and treat 
ment of pressure sores the changing of the bed 
linen anv inspection of the perineum buttocks 
or sacrum anv dressing of the back and the 
other usual daily nursing cares are problems of 
great concern Cases of this type are frequently 
improperly handled thus causing unnecessarv 
pain as well as increasing the possibility of 
further damage to the patient 
We have found that the overhead frame here 
with described (Pigs i to 6) is a great aid in 
treating and nursing the plaster liody— spica 
cases furthermore it eliminates manv of the 
complications and difficulties encountered m such 
cases 

The frame is of very simple construction con 
sisting of 4 pieces of wood by 4 inches and a 
crosspiece (38 by i s by 15 inches) for exten 
Sion on the le^s when necessary The frame fits 
anv hospital bed and alterations can easilv be 
made to fit any type of iron bed 



The frame is also useful for treating fractures 
about the hip joint and fractures of the neck an J 
shaft of the femur especially if extension is 
desired cither a plaster cast and extension or 
suspension and extension with the thigh and leg 
m a Thomas splint bung used We have used it 
to considerable advantage in fractures of the 
pelvis 

Figure 1 shows the patient suspended follow in 
application of sufficient w ei'^ht to raise him off the 
bed h shows crosspiece 2 by 4 by 8 feet 4 inches 
long which IS attached to the foot and head 
pieces at CC CC K extends 6 inches beyond 
CC CC at the foot and head pieces to allow the 
weights to clear the bed Four inch holes 
inches apart are made at points CC CC on piece 
A to allow for anv adjustment which may be 
desired of the crosspiece A to the head and foot 
uprights 

J shows head piece a by 4 by 4 5 long 
II shows a foot up rights (s e also Figure ^ 
which are the same dimensions as the head up 
right J Two foot uprights are used to steady the 
frame 

H E ! C H F I b P) Sc <1J T 

IF h d 
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Fig 3 ''hovnc" patient on bed W e e,hts front B and D 
ha\e b«n graduallt remo ed 


ce. cc 



Fi'» Double ecpo-ufe bowin-’ patient uspeadedand 
lowered 

L shovs foot crosspiece i 3 bj i ^ b\ 38 inches 
This IS used in ca es in which traction on the legs 
IS de'ired The screw pulle\ s are ^ inches m 
diameter \[ il how board splints used under 
the bed to pre\ent sagging of the mattres 

The patient is suspiended with the head and 
foot weights D and B b> attachments of rope C 
to the double plaster spica F F and rope E to 
the w ooden piece Riow hich the muslin shng 4 is 
attached 1 shows the muslin shng 4 inches b\ 
6 feet which fits around the patient s bod\ cast 
and at one end of the shng is a loop for the 
wooden piece R which measures 13 b} i 3 b'v 24 
mches BucUes and straps attached to the muslin 
shng A enable it to be fastened around R The 
rope E IS attached to the center of R 

G IS a piece of bandage around the crosspiece A 
and has a large handkerchief ^ tied to each end 
for the head rest 7 is a swing rope and broom 
sack for patient to pull him^self up 5 shows 
blocks (Fig 3) 4 3 inches long b\ i 3 b\ i 3 
which fit on ea^ side of the upnght iron rods on 
the foot and head of the bed and stabilize theframe 



Fi^ 4 doe up w howii’'’ del lU of cast and u 
pen ion apparatu 



Fig 6 ^bowin^ t\pe of knot u ed in the rope O which 
t> applied around the le^s F F and the cro p ece i* 
This CIO piece P which l> made of pLste hould a!waj-s 
be appLed becau e it stien'^ca the ca^t a* well a allows 
the paUent to be mo\ed painle«sh 

It can easn\ be '^een that if enough weight is 
apphed to D and B the patient can be raided at 
an\ height from the bed without difficult and 
can be suspended for a considerable length of 
time without great mcontenience to the patient 
If ant delation of the patient s bead and chest 
IS de«ired weights can be remoted from foot 
weight D 

Dressmg of the perineum can be done casilt 
■\n\ dres-ing of the back, can be earned out b\ 
unbuckling the traps on the nght or left side of 
mu Im hng 1 depending on the location of the 
wound The patient is perfectli comfortable and 
does not suffer from a u pen ion o\er a pro- 
longed penod 



CORRESPONDENCE 


OPERVTINO RETR \LTORS WITH THF FEET 
Toll Edit I w h to call the attention of ab 
dommal surgeons to the ad antage of operating their 
ret actors with the feet instead of bv hani 
The contri\a ce i simple \n ord nary gauze 
ba dage i pas c I around under the table m a loose 
loop r aching to the floo each end s fastened to a 
ret actor b\ a strong tl umb clamp The feet of the 
operate treading upon or secu ed to thi loop of 
bandage b\ motio s right and left cither of foot 
toe 0 knee make desired traction 

\ 1 rm etracti n of either or both all of the 
wound IS thu afforded as desi ed ent ely at the 
perato s command whether seated or sta d ng 
Ih ma euve ith a 1 ttlc practice bee imes qu ic 
autom t c \n unobstructed vie of the int nor i 
obt neJ w thout obst uction of I ghl One or m e 
ass t ts are d spensed w th as i the ecc sitv t r 
1 recti g th ir action much t me and listurbancc i 
saved 


\ more elaborate mechanism by which bandages 
arc replaced by metal chai s bj which hooks s aps 
o other hoi Icr grasp the retractor a frame or 
mo able calipers on the p ncipleof a self retaining 
etractor to t pedals and clamp g adjustme t at 
tached t the bars of the table through which the 
b nds pass n order to hold them co vemcntly as 
well as block a d tackle pulle>s to increase the 
r traction \ th less foot mot on etc have been 
sugg sted Such detail coul 1 be left to an ingenious 
instrument maker shoull thej Ic de ire! Ever> 
thing hovevc hich detracts from simplicity a d 
asepticitv should be li pensed with unie s of marked 
adva tage If ad fitionil retraction in anv d ection 
is desired there i nothing to preve t an ass slant 
making It V hen called upon to do so but tbi i nt 
u uallv nccessa > 

1 am employ mg the metho 1 described m mv oper 
all g oom where it being commented upon 
OSeil Ks-l MD F \CS 

K 1 yl 
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INFLUENCE OF PREGNANCY ON 
THE FUNCTION OF THE 
GALL BLADDER 

r r hTs been observed climcall) that prcg 
nancy is an etiological factor in disease of 
the gall bladder In igii W J Mi>o 
stated that most ^\omen with disease of the 
gall bladder who ha\e borne children date 
the onset of symptoms from a particular 
pregnane} Preexisting cholecjstitis often 
undergoes exacerbation during pregnane} 
It IS not uncommon for attacks of gall bladder 
colic to become so frequent and se\ere or 
s}mptoms of acute or subacute cholecystitis 
so apparent that operation on the gall 
bladder must of necessit} be performed 
dunng pregnanc} It has been demonstrated 
that such an operation may be done success 
full} and without undue nsk 
It has been assumed that disease of the 
gall bladder during pregnancy is caused by 
an increase in the cholesterol content of the 
blood and a certain sluggishness of the biliary 
tract produced b} pressure from the enlarging 
uterus Mann and Higgins showed rcccntlj 
that the emptying time of the gall bladder in 
most pregnant dogs giunea pigs and gophers 


IS delayed Following the ingestion of the 
standard fat meal of egg y oik and cream 
(Bo>den) the gall bladder of the pregnant 
animal of these three species emptied partiall} 
m early pregnane} and less completely as 
pregnancy progressed Mann and Higgins 
belicxe that a larger number of pregnant 
animals of these and other species including 
man must be examined before it can be 
accepted as a physiological fact that the gall 
bladder of the pregnant ammal is slow to 
empty The} conclude However three 
considerations are pertinent to the subject 
The pathological conditions often associated 
with pregnancy which may directl} or in 
directl} have some relation to the mechanism 
of the bibaiy tract are (i) hyperemesis (2) 
eclampsia and (3) gall stones 
Is this delay in the emptying time of the 
gall bladder the result of mechanical chemical 
or nervous influences’ The mechanical factor 
apparently has been ruled out Is it the 
result of chemical changes in the blood due 
to pregnane}? Man} investigators have at 
tacked the problem of the cause or causes of 
hyperemesis and eclampsia from the chemical 
angle Among these Hofbauer has shown 
that acute poisomng by histamine a protein 
derivative produces pathological changes m 
ammals suggestiv e of those m women who die 
from eclampsia and that chronic histamine 
poisoning produces changes similar to those 
resulting from pernicious v omiting Is it the 
result of action through the s}mpathetic 
nervous system’ An indication of the influ 
ence of the sy mpathetic nerv ous s} stem is the 
frequent observation that p}lorospasm oc 
curs dunng labor preventing the downward 
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passage of food e\en throughout protracted 
labor A case ma> be cited that of a woman 
who swallowed air and as a result her stomach 
became distended three times dunng the 
second stage of labor Each time the stomach 
became \isibl> distended the patient com 
plained of epigastnc pain and the utenne 
contractions ceased until the stomach was 
emptied b> tubing Another climcal obser 
\ation IS the induction of utenne contractions 
following \agorous. intestinal peristalsis such 
as that produced by castor oil Is the retarda 
tion of the gall bladder function due to a 
similar mechinism^ Is the delated emptying 
of the gall bladder assoaated with ph\sio 
logical lowered hepatic function dunng preg 
nanev ’ Is it a part of a retardation or lower 
mg of the function of the upper digestive 
tract’ \rtz has observed that gistnc aadiiy 
IS low in certain normal pregnant women and 
till lower in certain patients with hyperem 
csis Is It due to or a part of reversed 
intestinal peristalsis which ma> occur dunng 
pregnanc> Robert D Mossev 

TREATMENT OF POSTOPERAinX 
HOIORRH-^GE FOLLOWING 
GASTRO-ENTEROSTOMY 

H EM 0 RRH'\GE following gastro 
enterostomv rare though it maj be 
IS a most alarming distressing and 
embarrassing sequel to an othervMse satis 
factor) operation and it ma> tax the best 
judgment of the surgeon to carrv on to a 
happj and uccessful outcome 
H-emorrhage is most likelv to occur either 
at the ends of the stoma or from one of the 
larger \e scls along its margin 

In performing gastro enterostom> the ut 
most care should be taken to obtain accurate 
approximation of the mucosa and to control 
the sub mucosal \es els \ lockstitch for the 
anterior as well as the posterior row of su 


tures IS to be preferred the anterior mucosal 
border being turned aicayfrom the lumen This 
IS exceptionally important because cases of 
postoperative hemorrhage have been re 
ported in which the bleeding came from the 
anterior border due to an inv erting mucosal 
suture which did not control the ves els 
(Horsley) When a defimte vessel can be 
identified a double lock or back stitch should 
be used about it When the gastro enteros 
tomy IS performed without clamps and when 
all bleeding points ma) be seen and grasped 
the chances of postoperative hemorrhage 
should be less If clamps are used two simple 
straight intestinal clamps suffice After the 
postinor row of sutures is completed and 
again after the antenor row is finished if 
any possibility of hemorrhage still exists these 
clamps may be loosened anv bleeding points 
may be seen and sutured or ligated and the 
clamps again tightened This is e pecially ad 
vantageous when the gastnc vessels are ab 
normally large or dilated 

Dean Lewis has suggested that he considers 
that the best hxmosta is is obtained wath 
three rows of sutures serosa submucosa and 
mucosa 

When clamps are used approximation of 
the ends of the gastro enterostomy mci ion 
IS facilitated by grasping a sufficiently large 
section of stomach and jejunum Thus the 
stoma is made long enough and y et on round 
mg the corners tension on the suture line is 
avoided by not approaching too close to the 
clamps 

Slow or minor hcemorrhage the vomiting 
of dark blood 8 to 10 hours after the opera 
tion with gradual tachycardia requires little 
more than the withholding of fluids by mouth 
the intravenous subcutaneous or per rec 
turn administration of saline solution trans 
fusion or occasionally lavage For lavage a 
weak soda and salt solution at a temperature 



EDITORIALS 


of 120 degrees F is especially recommended 
bj Horsley 

But when hamatemesis begins 3 to 4 hours 
after the operation mth definite dotted 
blood and is repeated 3 to 4 hours after 
ward the pulse rate is increased and the 
blood pressure descends there is defirate 
pallor and the hemoglobin and red blood 
count show w ell marked hemorrhage a more 
drastic and direct attempt to control and 
check the haemorrhage must be considered — 
that is the advisability of obtaining direct 
control of the haemorrhage through a gastro 
tomy inci ion must be taken under con 
sideration 

The patient is returned to the operating 
room Under local light gas or ethylene an 
assthesia the abdominal wound is re opened 
or a new epigastric midline incision is made 
the anterior wall of the stomach about op 
posite the gastro enterostomj is grasped and 
a longitudinal incision 6 to 7 centimeters 
long made into its cavit> about midwa> be 
tween the lesser and greater curvature This 
incision IS then held open bj stay sutures or 
Allis forceps and small retractors The clots 
and debris in the stomach are gently sponged 
out or aspirated and the gastro enterostomj 
wound IS grasped bj placing a stay suture at 
each end These are drawn upon and the 
gastro enterostomy is inverted into the stom 
ach lumen where a lockstitch of chromic cat 
gut No 00 can be rapidly thrown around the 
entire circumference of the gastro enteros 
tomj When the hemorrhage is controlled 
the gastro enterostomy is again dropped back 
and the anterior gastrotom} wound closed 
wath two or three layers of sutures 
This procedure has been used in cases 
wth une\ entful recoverj 

\\ L Estes Jr 
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A DE LUXE EDITION OE OLD 
BOOKS IN SURGERY 

T he ev er changing conceptions as to the 
practice of surgery constitute one of its 
fascinations As the centuries go by 
certain masterpieces li\e beyond the ephem 
eral contribution of their daj and a studj of 
these portrays the definite ad\ances in our 
profession Some > ears ago Dr Alfred Brown 
undertook the selection and review in brief 
of the great books that mark some of the 
epochs in surgery These have appeared 
monthly m Surgery Gvnecology and 
Obstetrics The material collected is so 
valuable that it is with pleasure we learn that 
Dr Brown now contemplates publishing the 
reviews in shghtlj amplified form with the 
beautiful reproductions of the frontispieces 
title pages and illustrations as they appeared 
in his isolated publications This collection 
will be published in an edition of about three 
hundred pages with attractive typography 
and wide margins and will be wdl bound in 
distinctive boards— a book that will appeal 
to all book lovers and make a valuable addi 
tion to the doctors library or an attractive 
gift for his friends 

It will be published by Dr Brown not 
primarily for profit but as a labor of love from 
one book lover to another The expense will 
be such that unless there is sufficient interest 
on the part of the profession as evidenced by 
subscriptions received m advance to cover at 
least the printing costs it will not be advisable 
for the author to bring out the book The 
subscription price will be eight dollars and it 
is hoped that those of our readers who are 
interested will write to Dr Alfred Brown 
1618 Medical Arts Building Omaha Nebras 
ka making reservations for copies 
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PAUL riTZSIMONS EVE' 

P AUL FITZSIMONS EVE AM MD LLD ^^a5 born at Forest 
Hall on the Savannah Ruer six miles below Augusta Georgia June 27 
1806 He was the joungest of the eleven children son of Captain Osnell 
and ^phraAnnEve On the fathers side he was of English descent and on the 
mother s side was of the Scotch Insh blood His father had been captain of a 
Penns>l\ania compan> before the Uar of the Revolution Captain Eve had as a 
schoolmate Dr Benjamen Rush 

Paul F Fve graduated from Franklin College now thehterarj department of 
the Universit) of Georgia in August 1826 receiving the degree of A B and the 
second honor in a class of twent> four This institution later conferred upon him 
the degrees of A M and LL D In Philadelphia he commenced the study of 
medicine as a private pupil of Dr Charles D Meigs and graduated in 1828 

His original intention had been to remain in Philadelphia after completing the 
course of stud> and to practice his profession there He changed hi» plan because 
about the time of his graduation his aged father w as senouslj ill Returning at 
once to Georgia he gave his careful and unremitting attention to his father who 
died in 18 9 and this act of filial devotion shaped his coming life for greatness 
He had m the meantime begun the practice of mediane m Augusta in June 
18 8 

Dr Ev e in Nov ember 18 9 visited Dublin Belfast and London where he had 
letters to Sir Ashle> Cooper Abernethj and others He reached Pans in Febru 
ar> 1830 and remained there for 18 months following the course of instruction 
given b> Larre> Dupu>tren Roux Lisfranc Cruveilhier Trousseau Ptcamier 
Andrae Ricord Louis and \ elpeau who was used to introduce him as the tall 
American surgeon 

Dr Eve was in Paris m Ma> 1831 when all Europe was ablaze with turmoil 
and political excitement He witnessed the dethronement of Charles X in Pans 
and professionallj partiapated in the revolution of the three dajs (Julj 27 8 

and 29 1830) Then he went to Poland and offered his services to that unhappy 
countiy in its resistance to Russian oppression Reraembcnng how the gallant 
Pulaski had fallen at the siege of Savannah dunng the Rev olutionarj struggle of 
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1776 he earnestly desired to aid m paying that debt to distressed Poland He, 
at length reached WarsaiN and was assigned immediately to hospital service 
For his evident abilit> and his conspicuous devotion to dut> he v,as soon promot 
ed from the hospital department to be field surgeon of the Fifteenth Regiment of 
Infantrj and Surgeon of Ambulances attached to General Turno s division 
The Colden Cross of Honor was also conferred on him on the recommendation of 
Count Place chief of the Medical Bureau Dunng the storming and capture of 
Warsaw on September 7 and 9 1831 he was fortunately out of the at> on dutj 
He was subsequentlj taken prisoner however and confined at Wen chaw for 30 
dajs. after which he was released under plea of cholera He reached Pans m 
October and there rested and recuperated for several weeks Sailing from Havre 
he reached A^menca after a tedious v oj age of 53 daj s 

In June i83'> Dr Eve was elected professor of surgerj in the Medical College 
of Georgia just then organized m Augusta and was there engaged in teaching for 
17 jcars bnnging the college great reputation and prestige and establisbng his 
own fame as a teacher and surgeon 

In 1849 Dr Ev e was chosen professor of surgery m the medical department of 
the Umversitj of Louisville to succeed Dr Samuel D Gross who went to Phila 
delphia He delivered one course of lectures m Louisville butmMarch 1850 he 
resigned and although sobated by the unammous vote of the trustees the facuU> 
and the students to remain he returned to Augusta 
In i8ji the medical department of the Umversity of Nashville was organized 
and Dr Eve accepted the chair of surgery This he occupied until the fall of 
Nashville in 1862 and again after the end of the war until 1877 with the exetp 
tion of 2 years spent in St Loms where be succeeded Dr Joi.eph Nash McDowell 
in 1868 m the Missouri Medical College 

He could not be contented away from the South and in 1870 he resigned and 
returned to Nashville and lectured to the medical classes of the University of 
hsashville and of the Vanderbilt Umversitj which then held joint sessions in the 
same halls In 1877 he withdrew to aid in the upbuilding of a new school the 
Nashville Medical College afterward the medical department of the Umv ersit> of 
Tennessee His death occurred dunng the beginning of his second course of lec 
tures in this institution 

His success as a teacher and the fame of his teaching may be shown by the 
records From the tune of its organization in 1832 with 28 students the Medical 
College of Georgia increased to 195 students in the session of 1849 50 the last 
> ear of Dr Eve s connection with the institution This number exceeded the 
highest ev er before or since attained So in the medical department of the Umver 
sitj of Nashville the number of students increased from 136 to 454 for the last 
session before the war — the largest dass then assembled in anj medical college in 
this country outside of New York and Philadelphia 
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In 1859 Dr E^e ^vas on the battlefields of Solfenno and JIagcnta and com 
mumcated to the profession his obser\ations on mihtar> surger> through the 
pages of the ^ ash illc \fcdtcal and Surgical Journal 

InNo\ember 1861 Dr Eaexvas appointed surgeon general of Tennessee and 
later chief surgeon of General Joseph E Johnston s arm> he was also president of 
the ^rm\ ^ledtcal Board of Examiners \\ hen the fall of Nash\alle became a cer 
tamta and sudden e\acuation\\asdctenmned upon hewentawaj leaaang ever> 
thing he possessed Fort Donelson had fallen Sundaj Februarj 16 1862 he 
left the citj at 11 o clock at ni^ht His family servants went vvath him although 
he advi ed them to remain Colonel \ k Stevenson was with him nearly blind 
from inflamed eyes IIis whole family wasout of the aty having gone to Augusta 
to burv his infant child By this forced flight he lost all his property But he w ent 
with hib. own people into exile his instrument case under his arm almost his sole 
possession 

\ftcr a burned visit to \ugusta to sec hi family Dr Ev e returned to Chatta 
noOj^a and was ordered to organize a hospital service at Atlanta He remained m 
charge of the Gate City Hospital there until just before the battle of Shiloh 
^pnl 6 1S6 when he was ordered to the front He did able and valiant service 
with the armv there and subsequently at Columbu Mississippi where he was 
stationed for several months Then he was ordered again to \tlanta thence in 
1863 to Augusta and for a time to Richmond V^irginia After the surrender he 
returned to Nashville 

\fter the death of hi hrstwift Dr Evemarned January 19 185s SarahAnn 
daughter of Rev H D Duncan of Barnwell District South Carolina who sur 
Mved lum nearh zovears By his second wife Dr Ev e had 3 children Duncan 
Sarah and Paul F Paul F Eve Jr a surgeon of ability professor of surgery and 
dean of the University of Tennessee died m 1906 

Dr Duncan Eve the eldest born in Augusta Georgia Mav i 18^3 has been 
president of the Mississippi Valley Medical Soaety and first vice president of the 
American Medical Assoaation and has been since 1895 professor of surgery in the 
medical department of Vanderbilt University 

It\\asini87j with all of his familv that Dr Eve made his seventh and last 
trip to Europe 

Dr Ese was one of the editor of the Southern Medical and Surgical Journal 
through the vears 1845 to 1849 st’d was also one of the editors of the hash tile 
Journal of Mcdt me and Surger) from its establishment in 1851 by Dr \\ k 
Bowlin^ another president of the Amencin Medical Association 101873 

He also contributed to Johnson s Cyclopedia sketches of distinguished physi 
cians ol the South and Southwest to the number of 257 a wonderful accomplish 
ment in itself His literary work was unremitting and reached the prodigious 
number ol 436 papers articles etc the last of which was an address on the His 
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tory and Achievements of Surgery m the South and Southwest which he 
delivered before the International Medical Congress at Philadelphia on September 
6 1876 

In Nashville in 1857 Dr Eve was elected president of the American Medical 
Association In 1867 he reported to that Association at its annual meeting in San 
Piancisco the synopsis and analysis of 100 cases of lithotomy performed by the 
bilateral method Altogether he performed 38 lithotomies and had at one opera 
tion removed 117 calculi successfully As a lithotomist he was perhaps without an 
equal in this or any other country Of all his bilateral operations for stone in the 
bladder only ii patients died He published the successful performance of am 
putations of all classes w ithout losing one case up to the fifty fourth the statistics 
of the major operations comprising 7 of the leg and 7 of the thigh He reported as 
Contributions to the Hip Joint Operations 20 amputations and 18 resections 
performed m the Confederate service He reported 3 cases of gunshot wounds in 
which the ball lodged in the vertebral column 2 patients still living with remarks 
on Division of the Spinal Cord without Death He devised an operation for 
vancocele and invented a cannulated needle for applying ligatures and sutures 
He w as among the first to direct the attention of American surgeons to Esmarch s 
bloodless method in amputations 

The calculi removed he preserved and presented to the Medical Museum of 
the United States Army The Surgeon General s office m Washington mounted 
each set of halves placing one set in the Museum and returning the other to Dr 
Eve The set belonging to Dr Eve was kept in the museum of the Nashville 
Medical College and was destroyed when the building burned They form in the 
IMedical Museum a collection unequaled in the vvorld as the contnbution of a 
single man 

In Professor Samud D Gross s Htstar^ of American \tcdxcal Lxicraturc from 
iyy6 to 1876 he says ‘ Professor Eve s collection of Remarkable Cases xn Surgery 
as a book of reference possesses great value 

When he was in his seventy firstyearDr Eve wrote that at the University of 
Georgia at Athens where he took a 4 years course he never missed a recitation 
Took two full courses in the University of Pennsylvania at Philadelphia never 
w as tardy once or missed a lecture WTulc I dare not say that I hav e done all that 
I could have done with the means afforded as a medical professor said m Pans 
when dying yet I hope I can truly declare that I have tned to do so It has ever 
been with a serious defect m two intellectual faculties sight and hearing I was 
born near sighted and defective in distinguishing colors The microscope has even 
been to me a sealed book so has auscultation My hearing is acute but I never 
could distinguish one note from another I know little or nothing of diseases rec 
ognized by differences in sounds or colors What I have done in or for medicine 
has been with these serious defects 
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To regular habits of eating sleeping and labor together with his total ab 
stmence from alcoholic stimulants and tobaco) he attributed much of his good 
health health so excellent indeed that for nearl> half a century he had not lost a 
daj b> sickness and had reached his sixt> eighth jear before he felt any influence 
of age 

Of noble stature and commanding presence with a splendid head and refined 
features illumined by the light of genius Dr Eve would hav c been a distinguished 
tjTie in an> group of the most intellectual of his fellowmen To mental qualifi 
cations with which he was plenteousl> endowed by nature he added the ripe 
scholarship of a close student His most notable characteristic socially was his 
kindl> s> mpathv and charitable consideration for the y ounger members of his pro 
fession Dr Eve was a devoted Christian and adorned the church as he adorned 
his profession This nestor of Southern surgerj fell dead between daj break and 
sunrise while hastening to see a patient He was in his usual health and m full 
professional panoplj when death summoned him fsovember 3 1877 He fell 
literall> in action with the harness on and 

Another chief was ca ned 
From lifes battle on bis spears 
To the <1 m \ ithalla cloisters 
Of the eve li ing jears 
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OLD MASTERPIECES IN SURGERY 

By ALFRED BROWN M D FACS Ouara Nebraska 

CASPAR STROMA\RS HERMOTOM\ certain standing and conditions began to improve 

Bninschnig and GerssdorR \srote their works about 

T he ancient literature on herniotom> is the beginning of the sixteenth century The sur 
rather hazy and uncertain as to the detailed geon of the short robe began to study and impart 
technique of the operation Going as far his knowledge to his fellows and operations of elec 
back as Celsus one finds vague statements concern tion recened a certain standing as compared to 

mg opening the scrotum reducing the contents of operations of necessity Through the efforts of 
thesac andtymgitoff and this same mdefinilencss larc hernia as well as traumaticconditions received 
and uncertainty persists m nearly all the well known attention and m 1556 Pierre Franco published his 
writers up to the latter part of the sixteenth century first work on this subject There appeared to be 
To be sure different methods are described AIbu little more than Franco s work for a considerable 
casis as is to be expected uses the actual cautery time but in loog a manuscript was discovered m the 
and burns the tissues down to the bone In this City Library of Lindau Lake Constance which 
method of treatment he follows Avicenna and Rhazes deals largely with the subject of hernia This has 
and IS in turn followed by Bruno of Longoburgo been beautifully reproduced explanatory historical 
Other writers — 'William of Salicet Lanfrancus of notes have been added by Dr Med \\ alter von 
Milan and Guy de Chauliac among them — describe Brunn Professor of Medical History at the Univer 
dissecting out the hernia clamping the sac cord and sity of Rostock and the book has been published by 
all and removing the entire mass Still another Idra Verlaganstalt G m b H of Berlin 
group advocates the suturing of the neck of the The manuscript was written and the figures were 
sac with gold wire the so called point dori probably painted by one Caspar Stromayr of the 

It IS interesting and noteworthy that none of town of Lindau in Lake Constance The volume is 

these writers IS at all enthusiastic about the opera dated July 4 1559 It is dedicated to Petter 

tive treatment of hernia \\ hen it comes to medical Hafner who is desenbedaswound cutting and eye 
treatment and the use of appliances bandages and physician of Zurich This gives the only point of 
plasters they give detailed directions as to tech contact between Stromayr and the medical pro 
mque One cannot help but feel that the actual fession for this Petter Hafner married Anna Ruff 
operative treatment with its attendant almost uni the daughter of Jacob Ruff or Rueff who wrote the 

versal castration did not appeal Guy de Chauliac famous Schoen Lustige Trostbuechle on ob 

states that he does not bebeve a proper herniotomy stetrics Beyond this nothing is known of Stromayr 
can be peifoimed without castration On the whole or of his life He must have been a lay surgeon for 
they seem to be willing to apply the Hippocratic his work shows a knowledge which would have 
statement concerning cutting for the stone to hcrni given him a standing among the well known surgeons 
otomy and let others who are accustomed to It do the of the world had he been a member of the regular 
operation With this indifferent attitude existing on profession Moreover in his introduction to the 
the part of the educated members of the surgical pro reader Stromayr stresses the knowledge of the 

fession It was only natural that a group of lay herni actual condition and the dexterity of the surgeon 

otomists should assume the burden of caring for this and deprecates the possession of letters of rccom 
condition If the responsible members let the oppor mcndation and seals and a knowledge of Latin as 
tunity slide by because the burden was too great the criteria of ability In fact he gives the impression 
irresponsible members were ready and willing to add that his opinion of the so called educated physician 
another surgical procedure to their repertoire Con was not particularly high so far as operative surgery 
sequently herniotomy lithotomy and cataract is concerned He shows interesting colored sketches 
extraction were by mutual consent turned over to of various types of hernia and of the operative 
the Itinerant surgeons who were poorly educated procedures which he recommends He does not 
In manv instances they were mountebanks and as perform castration and his operation is much like 
a rule wholly worthless and irresponsible tramps that of Franco 

The foundation of the College de St C6me and The point to wonder at is that such a manuscript 

division of surgeons into the classes of those of the as this should have Iain hidden for three and a half 

long and short robe gave the itinerant surgeon a centuries 
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A REVIEW or NEW BOOKS ON G\NECOLOGY AND OBSTETRICS 

1)^ GLORGr GltLllORV M I) I \ C S St I uis Mi olri 


W ITH th sanction of the Editor I place at 
the head of the li t a booh that s neither 
g\necol leal nor e cn ntendedformedical 
men Its author ha pre i usl> puHisbel an ex 
ten ive textbook, n thcrapeut C3 hich it was m> 
prv liege t r vie n the columns a fe xears 
ago \\hat attra t d me in that bo k ns not only 
the c \stall claritx of the p esentation nnd the 
b eadth f kno ledge but al o the stxle so beiutifiil 
as t be aim t unique n med cil literature The 
uth r p ented Incts in such a a> as to make 
th m allu n U intere t g 1 thermore the 
ol me ns form ted ith g Idcn ra\s f n pUh\ 
hum r h ch endcred studv t keen cnjoxmenl 
The same fe t res character th p e ent 
1 m h h the auth h s intended for ih se 
>f the h t\ 1 he dc irc to kn something about 
theboiv nhalthandd ease is n s nofourtmes 
and fgatited nd led into p o{ c channels it 
pe haps the best safegua d against the da of 
h If baled fad a d fraudulent c It In c cnce 
the bo kpo lies a sound fo ndat nofn mi nd 
tholo cal physiology nd hen the lav reader 
as once acqu rtd thi kno ledge h i b d to 
apprcc te b tier and c pc ate more fully ith 
th efforts f h mcdtcnl ad 
The thor d dcs his s I j ct to f r p ts 
entitled cspccUvcK Th Human Bod\ as a 
Unt Ih Human Body s n () g nistn f the 
Con crsi n of F od and \ir nto I nergv a d nto 
Tissue rh Human B d a an O gan m for the 
Reproduct n of It 0 n K. nd d Th II man 
Body and D s ase and in each of these pa l tie 
functions of the v ri us t s and organs the r 
alterat o by dtse se the r mte laci n m tl e h d> 
etc a e e plained n sub chapters Th s 1 t of 
contents may afp ar ather too formidable for tie 
a e age lay re d yet the autho accomplishes h s 
task m an altogeth tdm tbl mann ne er 
talk n do n to his aud ence th ugh he ha 1 eq ent 
recou se to familiar simile or cxptr ences but 1 ft n 
them up by means of his \ondc ful diction to a hi h 
cr ley el he the blank igno ance and g stesque 
misapp he n f fo me dais a e ban bed nd 

where m k nd m y m re fullv enj y the fru t f 
a progr ss g c il zat on 
No Id not bel e e in the millennium but I 
believe that tho e ho come nd th spell of this 
book U be better and m ! will c joy 
the r 1 e mo e fully Th 11 chuckle at tie 
gems of humo hich sp rkie through the page 
even as I ha d n as I re d the olumc fr m c c 
to cove Th ir \ 11 al o be opened to tie 

medical f lli s that beset us on all sides y hether 


they appear in the garb of so called regular medicine 
or as thinly di gui cd fraud 

Let me gi c you a few selections for your delecta 
tion If you folio very carefully the dictates of 
the Life Lxtension Institute you can live on the 
average one month lo ger than y ou ould otherw ise 
hch pe lod you will spend in bed flat on your 
back giving explicit instruction to the nurse as to 
h m you ant for pall bearers Speaking of 
renal colic ch Idbirth i usually set up as the 
um c sal stinJa d of pain I gather from careful 
c earch that an ordinary kid ey stone cot c is equal 
t t 0 childbi ths and a miscarriage Who would 
not agree ith this estimate of the I teratuie on the 
en lo nes^ Much of this both that intended for 
ph sicians an 1 that intended f r laymen is put for 
ard ith tic solemn appearance of fact \ctually 
It IS pure arm chair specul tion And of mi raine 
1 kc m c\ or the fruits of science it f Ueth upon 
the just and the unjust Therei only oneway to 
l e t It ith contempt an old Roman remedy 
I csignati g od adjunct no little used m the 
tr imcni of di ease 

There a mo e po iti e tenor in his reference to 
the I ockefellcr Foundat n the McCormick Insti 
tutc a d imila cn lo ments and his ad ice to his 
lav reader some of horn may have funds whch 
the oil like to use for the benefit of theit fellow 
human bci g i that the c is no way to use them 
m re effect \ely than by the endowment of medical 
resca ch 

There t me in this book a significance beyond 
Its al e to the laity Th k of most of our te t 
book Hoy dry they are ho dffcult to plod 
through' Wly m st the acquisition of knowledge 
b made so hard Here sate tbook on pby s ology 
all Its aspects of 1 s than 400 pages including 
more th a h nd cd instrucliye p ctures itten 
as fasc nat n ly as the s bject itself is fascinating 
d m truth if the average m dical student kne 
ly IS much of the matter as s contained in th 
b ol he Id kno\ a lot mote than he actually 
carries from scho 1 into p actice 

T O the thousands of \mencan gynecologists 1 ho 
I a e not et had access to radium and ac 
ju red sufl c e t p sonal experience the book by 
Clark and Norr ill be a most elcome message 
\ fir as I k w it s the fi st attempt in th 
CO ntrv to pre ent the question of rad um in 
g> cologv in mon graph c fo m W c are 1 tro 
1 c I to the subject by a truly e cellent chapter on 
th ph> ics of radium from th pen of Gioacchino 
Fa lla physicist to the Memor 1 IIosp tal in Ne 
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\ork Here the complicated physicochemical 
problems involved are cleared up for us as if b> a 
magic wand and we are made to understand the 
intricate nature of the interaction between matter 
and radiation of ionization and other scientific 
factors which underlie the administration of radio 
active agents such as filtration and the ratio of 
susccptibihty of different tissues 

Clark and Norris now take up the story and tell 
us in the following chapter their clinical observa 
tions on the variations in susceptibility of different 
tissues They stress the importance of teamwork 
between surgeon pathologist and physicist for 
successful radiotherapy and insist on caploiatory 
eKCibion of tissue not only for the purpose of making 
an exact diagnosis at the earliest possible moment 
but also because the degree of maturity of the 
cancer cells will affect the method of treatment 
The danger of rapid dissemination following diag 
nostic excision or curettagC appears to the authors 
less important than the advantages gained 

Quite naturally the greatest emphasis is laid on 
the use of radium in cancer and there follow four 
chapters m which malignant tumors of the vulva 
va ma cervix and body of the uterus are discussed 
and valuable technical points are presented Of 
particular interest is the authors own method of 
cautery amputation followed by irradiation Their 
results are encouraging and should prove highly 
stimulating to \mencan gynecologists 

As to fibroids the authors take a standpoint 
very similar to the one taken by the reviewer some 
years agO In the question of cervicitis they have 
follow ed the lead of Curtis w ith pleasing results and 
their experience with membranous dysmenorrhcca 
proves that this disease is after all not intractable 
We may finally mention the chapter dealing with 
pseudomyxoma peritonei granuloma inguinale 
malignant ovarian tumors sterility and dvsmenor 
rhcca to indicate the wide scope covered m this 
monograph 

To us who have known and loved John Clark it 
is a matter of sad regret that he did not live to see 
his book in print but he has left the work in the 
capable hands of his co worker Norris who has 
given a work of definite practical value not only to 
the gynecologist but also the general practitioner who 
may read therein how much can be accomplished 
with radium in gynecology 


T he socialization of medicine has progressed in 
Germany much farther than in other countries 
Tor the past seven vears graduate courses have 
been given m several German universities where 
federal state or local health officers school and 
factory physicians doctors attached to the courts 
police prisons or sick benefit lodges etc attend 
lectures on the various branches of medicine The 
small book before us entitled Social Obstetrics and 
Gynecology is the crystallization of one of these 


By p f D L 
b< e g S 


courses The author is internationally know n as one 
of the path finders in gynecological physiology and 
has on his recent visit to the United States made 
many personal friends lie desires to give his 
readers guide lines in their official sphere of action 
as far as gynecology and obstetrics arc concerned 
The headings of some of the chapters will explain 
the scope of the work Regulations regarding the 
hygiene of the newborn the girl at school age 
dress of child and woman physical exercises for 
women and children determination of virginity 
and motherhood rape legal determination of sex 
criminality m women general sexual hygiene 
marnage prenatal and postnatal care social 
insurance instruction of midwivcs industrial dis 
eases of women police supervision of prostitutes 
etc All these subjects are discussed brieffy and 
with reference to existing laws and ordinances 
Some of these are of course spccificallv German and 
have no counterpart in our own legislation A sur 
pnsingly large part of the book however applies to 
conditions in our countrv as well and as thus far 
very little attention has been given to the social 
pathology of diseases of women in our textbooks 
the American reader will find the study of this un 
pretentious volume extremely stimulating He will 
also appreciate the simple and direct stvle which 
greatly facilitates the perusal of a book m a foreign 
language 

I N the six vears which have elapsed since the first 
edition of \oungs Gynecology appeared quite 
a few advances m our knowledge have necessitated 
a re writing of parts of the book Thus we find m 
the new edition* a discussion of the Rubm method 
the cyclic changes m the ovary and their bearing on 
menstruation the curative value of radium the 
endometrial transplants of Sampson and other 
subjects A volume of only a little more than 300 
pages might well appeal to the student A future 
edition might be made still more attractive by 
deleting certain obsolete matters or modifying 
statements such as the assertion that gonorrheca can 
be cured by three or four douches daily of potas 
Slum permanganate i 8000 In favor of the book 
and of prime importance to the student who is 
being initiated into this field is the wholesome 
emphasis which is laid on pathology and diagnosis 
and the differential diagnosis too for instance m 
uterine cancer or tumors of the ovary has distinct 
merit 


T here is no such thing as a sexually frigid 
woman — that is the leitmotif of Steckel s ex 
tensive work* on anaphrodisia m women I assion 
may be hidden inhibited repressed or transposed 
into other channels but it is never whollv absent 
In these days the art of loving is on the decline 
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The most marked evidences of th s fact ma> be 
observed in Vmer ca here the man is so busy with 
mone> getting that love is relegated to a second 
place In \merica too so called se ualanxsthesa 
IS ve \ common among \ omen 'V et the hypocnsy 
of the New World is well knov n an e aggerated 
prud shness on the surface and underneath indul 
gence in the \ ildest passions in such unheard of 
forms as org s \ith Ntgr es and Chinese 
This quotation hich proves the danger of 
gene alizatio f om sporadic instances of sesual 
deprav tv \ ill sho the \mcrican reader that not 
e V statement in this book can be accepted at 
face 1 e But it o Id he wrong to condemn the 
hole rk heci sc of a fe e agge ations or m s 
stat mcnts On the contra v we have e\er\ r ason 
for 1 arn ng something about the psv chic phenomena 
no patients and i the question of dvsiar unia 
in part cula e c careful obser er ill admit that 
m chani tic explanat o the onlv ones I ch a 
di cussed n 0 r g\ necological tc tbooks a n t 
ufl Cl nt n all ca s I da e a\ that \ e are air adv 
reced g f ora a too one sided t ndpomt and that 
ugcestio f r cu ing nast rbation or frgid tv b) 
e c s n or ome other perati n on the clitor 
hith f me Iv eemed quite legit male no da>s 
ppea t u rilcul us and medisval 


It seems to me that Steckel who is a prominent 
ps>choanal>st in \ lenna goes to the other extreme 
that IS he cxplai s most g> necological diseases and 
practiC3ll> all di turbances of the sexual life by 
p ychological factors We must however co cede 
that he ofTers plausible solutions of a good ma y 
problems that have heretofore baffled us There i 
for instance the oft made observation of husband 
and ife ho have lived in sterile v edlock for years 
and after divorce each beget children in a second 
marrage(p3 o) There i the quest on of effluvium 
seminis (p 112) of painful cohabitation in the 
absence of ta gible causes (p 197) of the psychic 
etiology of certain fo ms of vaginal discha ge fp 
522) or of imaginarv pregnancy (p 530) and 
othe s too numerous t mention here To offset this 

c are st rred out of our unreserved accepta ce of 
the author s lews bv a sentence such as this To 
be raped bv her 0 n father has been the \ ish or 
dre m of pc haps every g rl at one time or other in 
h life 

rh studv of this bool therefore requ res a 
good deal of cr tical j dgment and only with thi 
pro might the m cro c py of the soul as e 
p undedbv the a thor be made usef Iforthediag 
no s nd treatment of some of our gynecological 
p oblems 
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The most marked evidences of this fact ma> be 
observed in America \ here the man is so busy v ith 
money Retting that love is relegated to a second 
place In America too so called se ual anxsthes a 
15 ery common among omen Aet theb>pocns> 
of the New World is v ell kno n an exaggerated 
prudishnes on the surface and underneath indul 
gence n the v ildest passions in such unheard-of 
fo ms as org es vith Negroes and Chinese 
Thi quotation hich proves the danger of 
generalizat on f om sporaic instances of sc ual 
depra it> will show the American reader that not 
e erv statement in thr bo k can be accepted at 
face value But it would be wrong to condemn the 
\hole ork because of a fe e aggerations or mis 
statements On the contrary v e ha eeverjrcaso 
for lea ning someth ng about the ps> chic phenomen 
nor pat ents nd in the quest on of d>spa eun> 
m particular ever> careful obse ver will adm t th 
mechanist c c planations the only ones which a 
d scussed in our g>nec logical textbooks are n 
sufTcientm 11 cases I dare sa> that cacalrea 
receding from a too one sided standpoint and th 
sug est ons for curing masturbation or f iRidit> 
e cision or some other operation on the ciito 
h ch fotmerlv seemed quit legitimate novvad 
appear t s ridiculous and med xvat 
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THE PRECANCEROUS CHANGES IN THE RECTUM AND COLON 

ByJ P LOCkHART MUMMER\ FRCS Lovdon 
S S E t St M k II p t 1 
AND 


CUTHBCPT DUKES 
D t C R bD p 

O NE of the greatest difliculties m stud> 
mg the etiolog> of cancer from a chni 
cal standpoint is that the disease is 
seldom seen except in the late stages when 
the growth has alread> reached a considerable 
size It IS not until then that symptoms are 
produced Thus but little is known of the 
early stages in the development of malignancy 
and the changes in the normal epithelium 
which ultimately result in the transition from 
the normal to the malignant tissue are still 
but little understood This is true of all can 
cers but our study of precancerous conditions 
has been confined mainly to cancer of the 
large gut 

In the vast majority of cases of rectal can 
cer there is nothing m the patient s history- 
pointing to any previous condition whidi 
might be a forerunner of the tumor It has 
been surmised b> some writers that long 
existant piles either internal or external may 
give rise to cancer if neglected but we have 
never come across an> cases which would 
seem to lend credence to such a view It 
might well be supposed that chronic pruntus 
am might lead to the development of epithe 
lioma of the anal skin but we rarely have a 
case in which this has occurred although 
epithelioma of the vulv a is not an uncommon 
result of pruritus vulvai 


M D M Sc London 
tm t f St M k H p tal 

Chronic fistula does occasionally appear to 
act as an exciting cause of cancer and w e have 
records of two cases in which a carcinoma 
arose at the inner opening of a chronic fistula 
On the other hand we have seen fistula which 
have existed for as long as 50 >ears without 
the development of cancer Chronic consti 
pation has been said to be a predisposing 
cause but there is no satisfactory evidence m 
support of this view It must be admitted 
that apart from adenoma we know of no con 
dition m the rectum w hich predisposes to can 
cer with an> frequency 

It has been increasingly evident in recent 
> ears that the etiology of malignancy cannot 
be elucidated by the histological study of 
fuH^ developed tumors and that it is neces 
sary to go further back and study the changes 
which occur m the epithelial cells before this 
stage of malignancy is reached This histo 
logical study of the changes which precede 
the dev elopment of cancer m the human sub 
ject IS handicapped b> the difficulty of 
obtaining suitable material nevertheless no 
tableprogress has been made in such inv estiga 
tions Thus for man> organs of the body 
chronic hyperplastic (ianges such as those 
Sir Lenthal Cheatle has described m the 
mamma have been recorded as commonly 
preceding cancer In this paper we shall 
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pr 3v \de pathological and clinical e\ idence that 
similar epithelial proliferations frequently 
precede cancer of the rectum 

It is now a n ell c tablished fact that adeno 
mata of the mucous membrane of the large 
intestine are peculiarl) liable to undergo 

malignant change The following case will 
illustrate this process 

Case i A gentleman 58 > ars of age was 

brought bv his doctor to see one of us (P L M ) 

on account of a tumor in th rectum The tumor 
was about the s ze 0! a t lo shiU g piece s ssil 
and soft and 1 as situated on the ant no all of 
the cctumab 13 inch abo e the anus A careful 
microscop cal exam nat on of the t mo aft its 
local removal and after several sections had been 
cut f om diSe ent pa t of the tumor sho d the 
structu es of a s mple adenoma There ere no 
signs of mal gnant change The patient returned 
home after being instr ct d to have periodic 
am nati ns made He neglected to foil w th 
advice nd was not seen again for 15 months He 
then had a malignant tumor in the situation f the 
p evious ad oma It eemed certa n th t the 
adenoma had recu ed a d h d subsequent!) under 
g ne rap d m I g nt change 

The be t clinical examples of the simple 
adenoma which imdergoe malignant change 
and develops into t>pical carcinoma are 
seen in those rather rare cases of multiple 
adenomata or adcnomatosi This curious 
disease has a familial tendencj in fact it is a 
true Mendelian dominant furthermore mal 
i^nant change m one or more of the tumors 
always occurs buch cases aflord us an oppor 
tumt> of stud>ing the precancerous condi 
tion and have been of the greatest value m 
this connection 

In 19 3 one of u (P L M ) stated that 
simple adenoma whether single or multiple 
should be considered as a definitely precan 
cerous condition and treated as such Since 
then much evidence has accumulated to con 
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firm this view The histolQ^,iCTl examination 
of large simple adenomata b> cutting several 
sections from different parts has not infre 
quentl) demonstrated commencing malignant 
change in one part of a tumor which was 
otherwise benign m character ^\c need not 
dwell longer on this point since the frequency 
with which cancer begins in adenomata is 
now more generally admitted and m a recent 
paper one of us has rev lew ed from the patho 
logical aspect the relationship between sim 
pic and malignant tumor of the large mte 
tine In the bibliography we append refer 
ences to the articles which have appeared in 
the last 2 year in each of which the close 
relationship of adenoma to carcinoma is 
emphasued 

BELVTION OF EPITIIELUL inPERPLASIA 
TO ADEN Oil V 

If the piece of bowel which is removed bv 
the operation of exci ion for cancer of the 
rectum is pinned out immediately to prevent 
distortion and after fixation m 10 per cent 
(ormol xalme examined with a low power 
microscope or pow erful lens thcmucou mem 
brane will often show irregulantie m contour 
not \ isible to the naked ev e \S e hav e noticed 
the e irregulantie particularly m two patho 
logical conditions- multiple adenomato is and 
early cancer of the rectum On section and 
microscopic examination of such an area of 
the bowel the irregularitv i seen to be due 
to a localized epithelial hyperplasia The 
hyperplasia may be so slight as to be quite 
invi ible to the naked eye and only detect 
able on micro copic examination (Fig i) or 
It may be large enough to be noticed as a 
tiny smooth rounded elevation (fi*' 2) 
This irregularly distributed hyperplasia rep 
resents the first stage of tumor formation 
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Fig 3 Adenoma of the rectum One of man> tumors 
found scatte ed o er the mucous membrane of the rectum 
m a case of earlj cancer 

and we wish to draw attention particularl> 
to three points with regard to it (i) that it 
IS found most frequently m association with 
multiple adenomatosis and cinccr of the 
rectum ( ) that it is more likely to be found 
in the neighborhood of a small malignant 
tumor than a large malignant ulcer and (3) 
that it affects an extensive area of the bowel 
several inches above and below the cancer 

No sharp line of distinction can be drawn 
between tLs hyperplasia and adenoma in 
practice we reserve the term adenoma for a 
glandular tumor visible to the naked eye and 
class as hyperplasia similar changes on a 
smaller scale only visible on magnification 
Histological examination of adenomata (Fig 
3) proves that they represent only a more 
advanced stage of hyperplasia necessitating 
an architectural modification m the normal 
relationship of epithelium to connective tis 
sue in order that the greater number of 
secreting cells can be supported and ade 
quately nourished 

SEQUENCE OF EVENTS IN THE DEVELOPMENT 
OF CVNCER 

If it were possible to preserve a record of 
the condition of the mucous membrane of the 
rectum for several years before the appear 
ance of a malignant tumor we believe that in 
the majority of cases the following stages 
would be noticed in sequence though natur 
ally the number of years elapsing between 
each stage would vary greatly from patient to 



limited to the top and one side of thi tumor but cancer 
cell are to be seen al 0 invading the submucosa (indicated 
by the arrow ) 

patient Ftrsl stage localized patches of 
hyperplasia invisible to the naked eye but 
discoverable with the microscope affecting 
an extensive area of the bowel Sccoi^ 
stage the appearance of a crop of se sile 
adenomata scattered over as wide an area 
as was aflected by the initial hyperplasia 
Third stage the dev elopment of cancer either 
in one of these pre existing adenomata fFig 
4) or in the neighboring epithelium Foiirlh 
stage the progressive enlargement and dis 
semination of the malignant tumor accom 
panied by retrogre sion of the hyperplastic 
changes and benign tumors surrounding the 
malignant growth 

THE PRECANCEROUS STATE 
Both experimental and clinical observa 
tion have shown that the onset of carcinoma 
is commonly preceded in different organs of 
the body by a precancerous condition of the 
epithelium In the rectum this precancerous 
state IS distinguished by irregular patches of 
hyperplasia of the mucous membrane and 
adenomatosis This does, not mean every 
patch of hyperplasia will evolve into an 
adenoma or every adenoma into a cancer 
The hyperplasia may disappear an adenoma 
may become pedunculated and be shed or 
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at an> stige the omvard march ma> be 
arrested In experiments upon mice tve find 
that not c\er} mouse painted with tar de 
\ elops papillomata and not e\ er> papilloma 
becomes an epithelioma nevertheless we can 
sa> that the common sequence of events 
when mice are tarred is h)perplasia papii 
loma and epithelioma The papilloma is the 
precancerous stage in experimental tar cancer 
and the adenoma is the precancerous stage 
in human rectal cancer 

We cite the following clinical evidence m 
support of thi assertion 

CLINIC VL EVIDENCE IN SUPPORT OF CONCEP 
TION OF A PRECANCEROUS STATE 
The following cases illustrate what we 
regard as stage m the dev elopment of cancer 
of the rectum 


CvsE2 A patient 66 years of age was admitted 
to St M rks Hospital ith complaint of bleeding 
from the rectum The first s>mptom \ as noticed 
only 14 days previously when after an urgent call 
to def-ecatc the patient observed that he had 
passed a little blood Sigmoidoscope examination 
showed a small tumor n the rectum A perineal 
excision x as performed 

The pecc of intestine removed at operation is 
sho n m Figu e s The tumor as about i inch 1 
liamet r and projected / inch above the surface of 
the bo el The mucous membrane of the rectum 
above and below was covered with adenomata 
mo t of them about i inch in d ameter \\ ben the 
mucous membrane as stripped ofi the submucosa 
t as ob lous that the tumors consisted entirely of 
an epithelial hyperplasia and ere not caused by a 
bulg ng inwa d of the submucous coat bine 
adenomata could be counted in t squa e inch of the 
bowel above the growth and they were almost 
equally numerous else here 

M croscopic examination showed the central 
tumor to be an adenocarcinoma The cancer cells 
e e seen to have nvaded the submucosa but no e 
as found within the muscle wall The sm 11 
tumo $ round about were seen to be composed of 
glands of mucus secreting epithelium and we e 
t ue adenomata 

Thi case is speciall> noteworth) because 
of the earl> stOj^e of the cancer as shown b> 
Its small size and brief histor> and because 
of the widespread adenomatosis which we 
believe to be a special feature of earl> mail 
nant disease of the bowel 

Case 3 \ patient 47 years of age wasadmittd 
to St Marks Ho pital compla ning of bleed g 
from the r clum He gave a history of bleed ng a d 
1 ose mo ements for about 3 months Cancer of the 
r ctum was diagno ed by sigmoido copic e amina 
tion and a perineal exc s on was performed 
Th sp imen removed at operation is sho vn in 
Figu e 6 The cancer had the appearance of an oval 
shalloT ulcer 2 1 ches in diameter e tend g 

half way round the bo el v U The muco s mem 
brane abo e the gr v th was dotted w th adenomata 
th re being on the average 6 to 1 2 tumo per quare 
inch Th y were less numero s below but c Id be 
s en Imost as far do n as th mucocut ne s 
yunct on Microscop c exam at on sho ed the 
tumor to be an aden care noma infiltrating the 
muscle wall of the bowel The adenomata had th 
same micro copic characters as those of Cas 2 
Case 4 Ap tent 67 years of age as adm tted 
to St Mark s Hosp tal complaining of losing weight 
for 7 months and d arrhoea with increasing loss of 
blood and mucus Cancer of the rectum was diag 
nosed and a pe neal exaston p rformed 
The pie e of intestine remo ed at operation is 
shown m Figure 7 In the upp r part of the rectum 
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Ti 6 Cancer of the rectum associated with adenoma 
tosis Note the estensive area of the bowel which is cov 
ered b> the benie,n tumors and the comparatively small 
area affected by malignant d sease 

was a large fungating ulcer z/2 inches in diameter 
which had extended almost completely round the 
bowel wall (tumor A) At the lower extremity of 
the rectum was another large irregular fungating 
growth extending completely round the bowel and 
obviously composed of 3 or 4 separate tumors 
united into one mass (tumor B) Between these 
large upper and lower tumors 3 other separate 
tumors / to I inch in diameter projected from 
the bowel wall The intervening portions of the 
bowel wall appeared to be healthy Microscopic 
examination showed the upper and lower tumors 
and the largest of the 3 intermediate tumors (tu 
mors C) to be adenocarcinomata the submucosa 
beneath each being invaded b> malignant cells The 
other tumors showed no indignant changes Thus 
m this case 3 separate malignant growths and sev 
eral benign adenomata were present m the rectum 
and sigmoidoscopic examination revealed other tu 
mors in the sigmoid flexure of the colon 

Multiple foci of cancer in the rectum are 
not common \\ e ha\e collected a few- speci 
mens at St Mark s Hospital of 2 separate 
malignant growths but this is the first in 
stance of 3 malignant growths in the rectum 



Fi 7 Cancer of the rectum accompanied b> \dcnoma 
tosis Inthiscae 3 separate malignant tumors 1 B and 
C are present Beneath each the submucosa is invaded 
b> cancer cells buttheintervenin tissues show no infiltra 
tion This IS a case of cancer supervenin on adenomatosis 
the mall nant disease commencing at 3 separate places 

The following case illustrates the extensive 
area of bowel which ma> be affected b> 
adenomatosis and the value of the discov 
erv of adenomata as suggesting neighboring 
malignant disease 

Case $ The patient was a gentleman 58 years 
of age who came to have a large pedunculated 
adenoma removed from the rectum At operation 
an adenoma as large as an orange with a long 
pedicle attached about 4 inches above the anus 
was easily removed It was then discovered that 
there was another adenoma quite as large as the 
first impacted in the upper part of the rectum 
This was removed with considerable difficulty as 
although It was pedunculated it was so large that at 
first It could not be pulled past its own pedicle 
which was attached below it After the removal of 
the second adenoma a sigmoidoscope was passed 
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and a third adenoma as larpe as the others was seen 
n the sigm id flexure The abdomen bad to be 
opened so that this adenoma could be remo ed 
It % as situ ted in the lorvcr third of the sRmoid 
colon and part of it had undergone malignant change 
and nvoKed the blaldcr ^\all 

As an illustration of the fact that adcno 
mata occur as the result of a h>pcrphstic 
change which has affected an extensive area 
of the mucous membrane the following case 
is of particular interest 

Case 6 \ gentleman 6 vearsofage came for 

tr atm nt f larg adenom high up on the p s 
t r 0 w 11 of th rectum Lo al r mo\al of the 
m cou m mb ane including the ad noma wa 
made and th pati nt has be n ca efulK wat h 1 
nc Du ing the c ursc of 0 V as from the lime t 
the r ginal op ratio foi adenomata have been 
mo ei at d ff re l t m s None of th se ale 
m ta nas n the stti t cn e a rccurr nee s non of 
th m arose in the situation of the original turn r 
but in other p ts of the tal mucous membrane 
ome distance a a\ 

\nother exactU similar case has been 
under observation for j \ears and 4 different 
tumors have been removed none of which 
was in the ituation of the tir t tumor 
Had these patients not been examined at 
regular intervals large tumors would have 
developed which would have be n certainK 
looked upon as true recurrence The truth 
seems to be that adenomata once remov e 1 do 
not tend to recur m the same spot but other 
adenomata tend lo develop m the neighbor 
ing mucous membrane In other v%ord Ihev 
arise as the result of the occurrence of pro 
gressive hvperplastic change not m one spot 
but in a fairlv extensive area of the bowel 
epithelium 

If thi Mew of the sequence of events is 
correct the condition we have described as 
multiple adenomata is one that should be 
watched mo t carefullv One of us has shown 
m an article on Cancer and Hcreditv how 
frequentl) cancer is issoci ited with multiple 
adenomatosis and has explained the apparent 
hercditarv tendenev to rectal cancer in cer 
tain families as due to the familial incidence 
of multiple adenomato is Since multiple 
adenomatosis is so frequentlv an earlv stage 
in the development of cancer it is imperative 
that a patient m whom this condition is dis 


cov ered on sigmoidoscopic examination should 
be kept under strict observation 

SUMMARY 

The earliest recognizable lesion m the 
development of cancer of the rectum is a 
hvperplastic change taking the form of irre 
gular epithelial proliferations scattered over 
an extensive area of the bowel 

Ihis ts followed by the appearance of visi 
ble tumor — 'adenomata these are usuall) 
numerous and often separated from each 
other bv several inches of mucous membrane 
normal in appearance to the naked ej e \\ e 
have called this the prccancerous stage 
1 he bowel mav remain m this condition 
for manv vears or at anv stage m the ep 
thclial proliferations or at an> stage in the 
growth of an adenoma the epithelium maj 
abruptlv assume those invasive propertie 
recognized clinicallv and histologicallj as 
cancer 

It would appear that carcinoma formation 
is an accident happening to a previous!) 
existing adenoma With the development 
and dissemination of the malignant tumor 
the neighboring epithelial proliferations and 
benioO tumors tend to retrogre s and dis 
appear so that the> are less ev ident m associa 
tion with large malignant ulcers 

The e opinions are supported b) patho 
logical and clinical observations 
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THE FATE OF IODIZED OIL (LIPIODOL) IN THE LUNGS 

By a LINCOLN BRO^VN M D Sw pRANasco California 
F r m th D p tm t f S g ry JI G 11 U ty M t 1 d d th p f D Edw d A ch b Id 


HE introduction of iodized oil in the 
form of lipiodol into the field of radiol 
og> b> Sicard and Forestier (6) in 19 2 
ab been followed especiall> of late by its 
idespread use m the exploration of the 
ronchial tree Reports are now a\ailable 
om numerous clinics where fairlj large 
2ries of cases ha\e been injected But 
nentific therapeusis presupposes an intimate 
nd exact knowledge of the physical and 
h> Biological effects upon the organism of the 
ibstance administered from the moment it 
nters the bod\ until its elimination is com 
leted Although as a rule the use of a drug is 
0 be deplored when this knowledge is m 
omplete still if the drug has been shown to 
lossess certain ad\antages then its use must 
e condoned until further light either 
trengthens or weakens the authority for its 
.dmimstration This is the present state of 
ffairs with respect to the intratracheal injec 
ion of iodized oils 

It IS known that certain dangers exist in 
he introduction of the material into the 
racheobronchial tree (i) The knowledge of 
he absorption elimination and physiological 
Lction of the iodine component of the mixture 
s relati\el> complete But the same cannot 
)e said of the oil portion Therefore the e\ 
lenments reported in this article were under 
aken w ith the aim of stud\ ing (a) the reac 
ion if an> of the finer structure of the 
3ulmonar> tree to the presence of iodized oil 
ind (b) the fate of the oil portion of the com 
unation In these experiments the French 
>reparation lipiodol w as emploj ed 1 his 
ronsists of a \egetable oil huile d oeilette 
ind contains besides 40 per cent of iodine b> 
weight The iodine is said to be in chemical 
:ombmation with the oil which combination 
oreaks up slowl> once the oil is in the bod> 
DUt IS otherwise fairl> stable Forestier has 
;hown that after an intratracheal injection of 
10 cubic centimeters of lipiodol the daily 
elimination of iodine (mainly via the urine) 
during the first 2 weeks is about 2 centigrams 


The iodine makes its appearance in the urine 
m about lo hours 

The recent work of Roger and Binet (4) 
suggests that the lung possesses besides its 
usual function of filtering gases an internal 
digestive power which is most strikingly 
exhibited in its action on fats In their m 
vestigation they make use of intravenously 
injected oils and thej believe that the fat is 
altered by a true intravascular digestion in 
which oxidation pla>s the most important 
role Their observations however were con 
cerned with the fate of oil on the blood vessel 
side of the air capillarj membrane while we 
are dealing with oil introduced into the air 
side of this s>stem The experiments of 
Guie>sse (3) extended and confirmed by 
Gu>ot throw some light on this phase of the 
problem The> injected small amounts of 
purified olive oil mtratrachcally into the lungs 
of rabbits and made histological preparations 
of the lungs i and 4 days after the mtroduc 
tion They found that after 24 hours the 
drops of oil in the alveoli were m a state of 
decomposition were irregular jagged and 
filled with vacuoles and that by the fourth 
da> this process was still more marked The> 
believed the oil to be absorbed bj the epi 
thelial cells of the alveoli However when 
the> used larger doses of oil thej found that 
a certain number of the epithelial cells de 
taching themselves from the alveolar wall 
phagocyte the oil and migrate through the 
adventitia as far as the Ijmph nodes On the 
other hand Sicard (6) states that the oil 
which remains m the lungs for longer periods 
of time probably becomes enc> sted It seemed 
to the writer that further experimental w ork 
in this direction was worth while 

EXPERIMENTAL METHOD 

Lipiodol was introduced into the tracheo 
bronchial tree of cats under light general 
anaesthesia b> the intercncothyroid route A 
small s>nnge was first attached to a heavy 
needle and the latter inserted into the 
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trachea its position being determined b\ the 
free aspiration of air into the s>nnge This 
sjrmge Mas then replaced b> another con 
taming warmed lipiodol and 2 cubic ccnti 
meters of the oil Mere introduced The mjec 
tion Mas carried out Mith the cat fastened 
upon an animal board and placed on an m 
dined plane of m degrees head up so as to 
facilitate the floM of the oil into the liner 
bronchi In some instances cou^h m as induced 
shortl> alter injection The trachea Mas 
compressed at the same time as this procedure 
has been shoMn to further the penetration of 
the oil ( ) \ ra\ picture Mere taken m each 
case shortly after the injection to make clear 
the presence and general position of the oil 
m the tracheobronchial tree and were re 
peated at mter\al of i to 3 days throughout 
the remainder of the life of the cat the ea 
ccllent radiographic propertie of the od 
rendering it pecuharK adaptable to this phase 
of the Mork The cats Mere then killed by 
bleeding at various intervals from hour to 
26 days after injection and autopsied the 
lungs m each case bem^, preserv ed in lo per 
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cent formalin A glance at the last \ ra\ 
picture of the lung in question usually 
demonstrated the portion of the lung contain 
mg the Oil m greatest amount and histological 
sections Mere lal en through that area m which 
the pre ence of the oil had been demonstrated 
at some previous time Tmo senes of slides 
Mcre made one the usual haimatoxylm and 
cOsin preparation to demonstrate any cellular 
reaction and the other frozen sections stained 
with Sudan III or Scharlach R and mounted 
in tarrant solution to demonstrate the oil 
Itself The sections Mere cut thick (25 to 35 
microns) so that the larger droplets of oil 
Mould not fall out 

The detailed typical and histolo ical 
hndings in the e experiments were carefully 
noted In all case roentgenograms taken 
shortly before the death of the animal demon 
strated the iodine component of the oil to be 
pre ent in larger or smaller amounts Actu 
ally this amount appeared to % ary as seen by 
subsequent microscopic examination in direct 
proportion to the amount of oil found m the 

tissues That IS although the absorption and 
eliimnation of the iodine proceed at a more 
rapid rate than the oil still the more oil there 
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Tig 3 Cat 4 Photomicrograph of a portion of the 
pleura The dark staining elements collected especially 
just beneath the pleural surface are mononuclear phago 
cytes filled with droplets of oil Lens i6 rmllimetcrs 8 
times ocular 20-inch bellons Sudan III stain 

IS in the tissues the more iodine is ako 
present 

From these histological studies it appears 
that phagocjtosis is a prime factor in the 
absorption of oil from the aheoli and that 
these phagoc) tes then transport the material 
b> ^a> of intercellular migration to l>m 
phatic channels and l>mph nodes The cells 
concerned m the process of phagocytosis are 
large mononuclear cells apparently of endo 
thelial origin In the earlier dajs after 
introduction of the oil these cells are most 
prominent in the neighborhood of the oil 
filled alveoli and in the alveolar spaces them 
seU es ^v hile as the process progresses the> 
are observed also in large numbers collected 
in groups in the lymphatic areas and nodes 
and finallj even after the alveolar spaces 
hav e got rid of the oil these groups of phago 
c>tic cells containing the oil still stand out 
prominently 

It was noted that the distribution of these 
oil containing phagocytes during the process 
of migration (Fig i) closely follows that of the 
lymphatics of the lung as described by 
Schaefer (3) The passage reads as follows 
Lymphatics The veins are accompanied 
by lymphatics which commence both m the 



n 4 (l«ft) Cat 4 Tw enty four days after the lipiodo! 
injections In this cat 2 injections were performed at the 
outset the first intratracheally and the second into the 
subcutaneous tissues of the neck That m the lungs still 
persists m a finely spread state in the middle and lower 
right lobes It is from this area that sections were taken 
for microscopic evamination The mass in the neck is well 
defined and microscopic sections here show the oil to be 
well encapsulated No such process of encapsulation was 
noted with respect to any of the oil m the pulmonary 
tissues 

Fi„ 5 Cat I Four days after the introduction of 
Iipiodol Roentgenographic shadows show the oil to be 

E resent in large amounts in the middle and lo^er right 
ibes Sections for microscopic etammation were taken 
from this area 

interalveolar tissue and under the pleura and 
pass to lymphatic glands at the root of the 
lung Others which eventually join these 
accompany the arteries and others are found 
in the walls of the bronchial tubes There 
are no lymph vessels distal to the lobular 
bronchioles The lymph vessels of the bronchi 
send branches to join those of the pulmonary 
arteries and veins these communicating 
branches come from the end of the lobular 
bronchioles and from the places where the 
bronchial tubes branch The atria and in 
fundibula (air sacs) have no lymph vessels in 
their walls The ly mphatics of the lung often 
contain large mononuclear leucocytes (phago 
<^tes) with carbon particles in their interior 
The carbon particles are introduced with the 
air of respiration and appear to be conveyed 
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from the interior of the aheoli into the 
pulmonar> tissue by the agency of leucoc>tes 
which are often seen in sections of lung within 
the air cells (Fig 2) 

The rate of removal of the oil appears to be 
in direct proportion to the number of these 
phagoc\tic cells which ma> be marshalled 
into action in any gi\en area Thus if there 
be onU a small amount of oil in a given 
region it is quickly removed whereas if 
many neighboring alveoli are filled with oil 
the process is markedU prolonged probably 
becau e of the lack of sufficient phagocyte to 
expedite the work as well as of a mechanical 
block of tissue and Ivmphatic spices (in 
which the phagoevtes migrate) by the 
pre sure of the oil ( f ig s 1 

In no in tance even when oil was found m 
alveoli after a period of 4 weeks was there any 
evidence of encap ulition of the oil This en 
capsulation has been sugge ted as being the 
fate of oil remaining m the lung for long 
period of time but we arc unable to adduce 
am conhrmaton evidence on this point In 
contrast to thi we have observed encipsula 
tion of ma scs of oil injected into the inter 
muscular spaces of the neck to take place a 
earh as i week after the introduction of the 
oil 

\lthough the most important factor in the 
removal of the oil appear to be a proce s of 
phagocytosi comparable to the removal of 
dust particle from the alveoli there is 
probably also a certain amount of direct 
absorption of oil by the lining cell of the 
alveoli themselves but this appeared to be 
of secondarv importance Perhaps there is 
also a certain digestion of oil and absorption 
into the blood \ tern as sugge ted by the 
work of Poger and Binet but there is no 
ev idence in support of this m the material at 
hand nor did we note anv vacuolization of 
the oil in the alv eoh as su^gesti d by Gmev sse 

DETAILED HISTOLOGIC \L FINDINGS 

Cat ( Autofsv 4 lavs alt r introduct on f 1) 

\ (SI d s sta ncl fo il) Lip d t is sc tte ed 
in a slat ol fin di iw tht ughoui numcTous 
ai e I me of bich ar mpletel> filled with the 
0 I \pp rentlv oil ah bso bed bv the endo 
th 1 al ells of th al li nd is coll ct d in large 
mas s in the connecti t ssue aro nd the smaller 


bronchi and pulmonary veins Nowhere do droplets 
of ol appear vacuolated In those areas where 
I p odol IS found m greatest amounts there is a 
marked 1 filtration of leucocytes most of which are 
mononuclear sev ral being of the large phagoevt c 
variety and many of hich sho oil inclusions In 
some areas the pleura shows collections of the oilma 
verv fine state of subdivision Here also it is mainly 
p esent as inclusions with n large moncmucleai 
phagoev tes 

B (ILEmatoxvlm and eosin slides ) Small hxm 
orrhagic rcas are scattered throughout the lung 
along ith the cellular i filtration of the tissu s 
hich IS p cdominantly mononuclear in character 
In the ame areas are noted masses of yello brown 
St I i g mate lal which is similar to bxmo iderm in 
appearance This cellular infiltration is especially 
ma ked around the pulmonary vessels and br ch 
No thicken ng of the pleura is noted although the 
mfilt ati n and haemorrhage extend directly up to 
the pi ral su face 

Cat J3 (Autopsy 24 hours after introduction of 
1 pi dol ) 

A (bM s stainc i for oil ) Large areas of the 
s cti am ned show manv of the alveoli com 
pi t Iv filed Ith the 0 1 an 1 others containing it in 
g eater or smalle amounts Throughout the m 
ol ed areas a moderate I ucocytic infltration 
p m iK of the la ge mononuclear ariety is noted 
Fh c toplasm f manv of these celts 1 filled with 
m nuie drop! ts of 0 1 In some instances these cells 
ar «b erved n hat mav be supposed to be the 
actual process of phagocy tieing the oil Ho sever no 
acuol zat on 0 puncturing of the large droplets by 
these phag evt s is noted The phagocytic cells are 
observe I both fre in the al eolar spaces and al 0 
appar ntly in the pr cess ol m g ation through the 
pulm narv t ues In those areas in wh ch 0 ly a 
few of the al eol ha c been filled v ith the 0 I the 
p oces of phagoev tosis has proceeded most rapidlv 
and here also arc oled large numbers of phagocytic 
cells The c c Us are like ise collected in groups 
about the alls of the bronchi Immed ately be 
n ath the pleura collections of the 0 I contain g 
m n nuclear phagocy tes a c al 0 seen 

B (Ilxmatoxvbn an 1 eo n slide ) In sora 
ar s there is a markc I mononuclear infiltration 
Fhese cell c rrespond to the phagocy t c ty pe a d 
are found n g catest m mbe s about the v alls of 
the al coll and in sevc al instances m I rge amounts 
f ee thi the alveolus A fc of these cells contai 
one or mo c vacuoles Thev are also noted scattered 
}ust b neath the v see al pleural surface 

Cat 4 (Autopsy 4 days after the mt od ction 
of 1 p dol ) 

A (Slides stained for oil) Small droplets of ol 
are scattered through ut large ar as of the 
Many of ih alveoli are almost completelv filed ith 
phagocy tic le cocy tes in v hose c\ toplasm numerous 
fi e d jplets of oil are noted In some nstances the 
whole cellular structure of the lung is appare tly 
permeated with these very fine droplets About the 
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nuclei of the cartilage cells and m the c>toplasm of 
these cells are collections of oil The pleura is 
thickened and covered with an exudate which 
likewise contains large amounts of oil finely sub 
divided In some areas there is evidence of old 
h'emorrhagc and throughout the regions involved 
there is observed leucocvtic infiltration predomin 
atelj mononuclear in character 

B (Ha;matoxvlin and eosin slides) The areas 
about the pulmonarj vessels and bronchi show a 
marked infiltration in which large mononuclear 
cells predominate The pleura is thickened and in 
filtrated throughout with these cells In other 
portions the lung has completelj lost its structure 
and contains miliarv abscesses 

SUJIMAR\ \ND CONCLUSIONS 
An iodized oil (lipiodol) was injected intra 
tracheallj in 2 cubic centimeter amounts into 
the lungs of healthv cats These cats were 
killed an) where from hour to 26 da>s after 
the introduction of the oil and histological 
studies of the lungs undertaken From these 
studies It appears 

1 That the presence of oil in health) 
ah coll excites a mononuclear infiltration of the 
area inv oh ed 

2 That this mononuclear infiltration is of 
the large phagocvtic t>pe apparenth endo 
thelial m origin 


3 That these phagocjtes are the prime 
agents in the removal of the oil from the 
aheoli and that the) follow the l)mphatic 
sjstem while direct absorption or digestion of 
the oil if It occurs at all is of secondar) im 
portance 

4 That at least up to 4 weeks there is no 
evidence of encapsulation of the oil remaining 
in the ah coli and 

5 1 hat the rate of remov al of the oil is in 
direct proportion to the number of av ailable 
phagoc) tes 
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FURTHER STUDIES ON CLOSURE OF BRONCHI IN LOBECTOMIES 
(EXPERIMENTAL WORK) 
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I N a paper written b) one of us se\enl 
\ears aeo ‘ experimental evidence was 
adv anced to show that it is difiicuU to 
close bronchial stumps after pneumectomj 
because the structures which ro to make up 
the stump are in themselves unable to close 
the bronchus \\hen a bronchial stump heal 
It does so usuallv because of the activity of 
some extrabronchial tissue most frcquentl) 
the pleura from adjacent lobes In our ex 
penments at that time w e reported a senes of 
dogs in which after a complete pneumectom> 
the va t majoritj died suddenlv on the fifth 
or sixth dav because of the failure of the 
bronchial stump to heal It took about $ 
da> s for the ligature w Inch closed the bronchus 
to slough and allow the bronchus to re open 
\s long as the bronchus was held do cd b) 
the ligature the dogs were in good condition 
\s soon as the stump sloughed and the 
bronchus re opened the dogs died from in 
ternal pneumothorax In this series one dog 
survived and later was killed Microscopic 
section showed that the bronchial closure wa 
accompli hed bv a ver> thin membrane and 
it was a source of surprise to us that the mem 
brane had not torn on the tirst parox>sm of 
coughing 

In this same article we reported a second 
senes of experiments m which instead of re 
mov ing the entire lung on one side w e remov ed 
onlv one or two lobe of the lung leaving one 
or more lobes in place The great majont) of 
our dogs lived On autopsy it was found that 
the bronchial stump had become buried in 
adhesions usuallv derived from the pleura of 
contiguous lobes and that these ^hesions 
derived from peribronchial tis ue had closed 
the stumps the actual tissues in the stump 
itself had not been active in the healing proc 
css \\ e made the statement at that time 
that although the main bronchus was ex 
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tremel> difTicult to close and that complete 
one stdetl pneumectomj almost invariabl) 
resulted in death on the fifth or sixth da> due 
to opening of the stump a lobectomv on the 
other hand was easily tolerated I his second 
statement of ours has been frequentlj mis 
quoted so frcquenll> that we deemed it ad 
vis able to perform a new sene of experi 
ments to prove our conclusion that lobectomv 
in a dog is casv to perform and w cll tolerated 
and that the bronchial slump is closed bv 
being lirml) embedded m adhesions derived 
from peribronchial ti sue 
The work here to be reported consists of 
3 scne of experiments 

I \ sene of lobectomies carcfullv done 
with insudhtion anesthesia the mam bron 
chus being ligated to a lobe with silk or cat 
gut the vcsel to the same lobe li„aied 
separate)} with silk or catgut and the lob 
being amputated just distal to the li ature 
\ sene of lobectomie le s carefulK 
done both ve sels and bronchi being ligated 
with the same mass ligature and an appreciable 
amount of tissue being left di tal to the 
ligature Open drop ether was used for thi 
senes 

3 One dog m which a careful complete 
one sided pneumectomj was performed 
Series r co s sled of 7 dogs Anxslhesia \ s ob 
tai cd bv i Icrtrachial ether insufflation The chc t 
a t) as enle cd bv a interco tal me s on One 
a other lobe of the lun as g asp d a d de 
livcre I nto the wounJ \\ith a small ane n rn 
ne die th \css Is a 1 bronchus ere ca ght a d 
bg tedsepa ateb and the lobe as amp tated Onlv 
e ugh I s u as left I stal to the 1 gature so th t 
thclig turesvvouldn tslp \fter the lobe v as am 
putated the lungs ere inflat d and the ound as 
closed In s me instances th interspac vas do ed 
b\ ppr I mati g th nb th catgut s tu s m 
thers the muscles onl> ere sutu cd The k v as 
losed bj means of an nt acut cular st tch a d 
colloidm 

Of these 7 do s 0 U i d cd from a r op n g of 
the b onchial stump Th s dog died on the fifth da> 
and pres ted the same findings as in our previous 
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Fig 1 Camera lucida tracing from a typical case 
(Senes i Do ) showing the den e ad! esions wh ch bury 
the stump fhe stump is blunt The mucosa has com 
pletelj regenerated The cartila e at the tip of the stump 
stains very faintly and is probabI> cartila e which was 
turned over bj the crushing action of the ligature 

reports namely a clear pleural space no emphysema 
no free fluid in the pleural cavity but a widely open 
bronchial stump death was sudden and due to 
internal pneumothorax 

One dog died on the fifth dav but to our surprise 
not only was the pleural cavity clear but the bron 
chial stump was closed and the lung could be 
inflated with a syringe without any leakage of air 
Careful autopsy showed no pathological conditions 
which might have caused death The cause of 
death therefore was not determined 

The s remaining dogs all survived were well and 
were killed 23 46 53 and 60 day s respectively after 
operation 

On examination the pleural cavntics were found 
normal no adhesions were present except in dogs 
in which a fine string like adhesion rose from one 
of the lobes to the site of pleural inasion The 
pleural scar in all dogs was barely discernible The 
lungs filled the pleural space The bronchial stump 
was very difficult to find the stump being buried in 
adhesions and usually covered by one of the re 
maining lobes of the lung 

In short in this senes the majonty of our 
dogs survived lobectomy and the stump was 
found to have been buried in adhesions 
Therefore we again maintain as do prac 
tically all other writers that dogs survive 
lobectomies and the closure of the bronchial 
stump IS aided by connective tissue demed 
principally from the surrounding structures 
adjacent lung lobes 

Sebies 2 consisted of 6 dogs Lobectomy was 
performed by mass ligature and a larger (than m 



ri" 2 The s rew points to the bronchial stump of the 
amputated lobe deeply bur ed m adhe 10ns 


Senes i) amount of ligated stump tissue was left 
The operation consisted of an intercostal thoracot 
omy a lobe being delivered through the wound 
the hilus of the lobe beinghgated and the lobe being 
amputated in such a manner that a fairly large 
amount of lung tissue remained distal to the ligature 
Four died from the re opening of the bronchial 
stump on the sixth day i on the eleventh and 1 
on the eighteenth The 2 other dogs who survived 
this period died of distemper i on the twenty first 
and I the fifty fourth day 

The tissue distal to the ligature was thus 
deprived by ligation of the vessels of its blood 
supply and became necrotic The necrotic 
tissue prevented the closing of the stump 
with the peribronchial tissue We are aware 
that it is equally true that the necrotic tissue 
would have interfered with the healing of the 
bronchial tissues themselves and therefore 
we are not advancing this as an argument to 
prove the nonhealing qualities of the tissues 
We performed this series of experiments be 
cause we thought that the remaining pleura 
would be able to block off the bronchial 
stump even in the presence of necrosis and 
that the pleura would be sufficiently resistant 
to cope with the small amount of infection 
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present However m two third of our ca Cb 
this w as not found \\ e thought that perhaps 
on the other hand if the bronchial tisbues die! 
heal of their own accord we might have the 
stump l>ing free in a small walled off vpice 

bESiES 3 on St d ot do n h ch ompl t 

0 sided pn um tomv \ as pc f rm I Th 1 » 

1 I n the uth da\ f om re op mg I th b 
chial slump This d g acted m a mann mtia t 
th t obser cd n th ] rge se ( ubli bi I n u 
pr % us article and the ase qu r s f tb r 

omm<^ t We did not feel just hed m sa iti mg 
m r Jog to pr ve th t th hr nch al tump f il 
to r ma n closed 1 pn um tomi iin e trail 
tin t n to I b tomi s) 


SUMIIARV 

In our hands as in the hands of most t\ 
pcrimenters lobectomy m dogs is an opera 
tion easily performed and well tolerated 
The stump remains closed the pleura doe 
not become infected and the clOoS them 
selves appear none the wor c for the lo s of 
the small amount of lung tissue We think 
that the idjaccnt pleura and the peribronchial 
tissue plav a major role in the closing o{ the 
stump 

In the lirst senes lobectomy was done m 7 
dogs — under intratracheal anxsthesia dis 
scition of the mam bronchus to the lobe and 
separate ligation of the blood \ c sel Careful 
a cpsi was observed throughout In thi 
group I tiog died from re opening of the 
bronchial stump one died on the fifth day but 
the stump was closed and buried in adhesions 
Five dogs were killed 3 46 53 53 and 60 
davs rcspeetiveU after operation 
In the sceond sene of experiments lobec 
t5m\ wa done in 6 dogs — mass ligature with 
an appreciable amount of tissue left di tal to 
the ligature I our dog died from re openin 
of the bronehi xl stump 5 6 ti and 18 davs 
after operition The other dog died of di 
temper 21 and ^4 davs after operation 
In the third sene pneumectomy wa 
done in one dog which died on the sixth dav 
from re opening of the bronchial stump 
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THE ANAFOMICAL BASIS TOR THE STUDY OF SPLANCHNOPTOSIS 

The Abdomin\l Walls at Term 

By AGNES C VIETOR MD FACS Boston 
F mthLb t yfthNir^ kLygl H ptl 


O UR kno^vledge of the prenatal evolution 
) of the abdominal walls is still mcom 
plete It IS known that the viscera arc 
developed first Later these are surrounded 
bj a membranous wall into which still later 
from the dorsal toward the ventral surface 
wander the muscles these latter carr>ing 
with them their nerves and some of their 
blood \ essels (F P Mall) The viscera with 
draw within, the walls and take up certain 
positions within the abdominal cavity thus 
formed The walls surround the viscera and 
follow them in their changes being more or 
less voluminous as the volume of the viscera 
IS greater or less 

As the child develops within the uterus it 
retains more or less of its dorsad convexit> 
the growing internal specialized parts (vis 
cera) gradually becoming enclosed within the 
anterior concavitj while the growing ex 
ternal specialized parts (upper and lower e\ 
treraities) turn forward and fold up upon the 
walls — the whole forming an ovoid mass sus 
pended in fluid the flexed head coming to be 
predominantly directed downward (Fig i) 

As the child passes from this phase of exist 
ence its liquid surroundings disappear and 
as It IS born it emerges unsupported b> an> 
close modifying medium into the wide ocean 
of the earth s atmosphere and directly subject 
to the laws there existing It tends to fall in 
to a more or less horizontal plane spontanc 
ousl> assuming a supine prone or lateral po 
sition or some combination of these positions 

THE ABDOMINAL VV ALLS AT TERM 
When the chdd at terra is laid upon a table 
in the supine position it tends spontaneously 
to assume a certain attitude 1 e the dorsad 
convexity tends to disappear and the spine 
tends to straighten the head falls to one or 
the other side in some degree of flexion and 
lateral rotation the upper extremities fall 
to the side of the trunk in some degree of 


abduction the elbows are more or less flexed 
and the lower extremities assume an approach 
to the quadrupedal position the thighs being 
more or less flexed abducted and rotated 
outward while the knees are flexed so that the 
feet (heels) tend to approach each other in the 
median line (Fig 2 a b g h 1 Fig 3 a b e 
f g j compare with Fig 2 c d e f) 

Resistance is encountered if an attempt is 
made to change these positions to those 
assumed m the most advanced postnatal 
evolution of the individual le head midway 
between flexion and extension so that the 
face lies in a plane parallel with the anterior 
plane of the trunk and lower extremities 
extended adducted and rotated inward so 
that the patellae look forward Resistance is 
also met m abduction of the arms beyond a 
right angle with the trunk If these resist 
ances are overcome the accomplishment of 
these later evolutionary positions is accom 
pamed by changes in the trunk including 
especially the abdominal walls 

Therefore the study of the abdominal w alls 
makes it necessary to study more or less the 
conformation of the child as a whole le 
certain details of the spine thorax pelvis 
head and upper and lower extremities I his 
study IS first made m the spontaneous posi 
tion as already outlined while later arc noted 
the modifications which accompany the mak 
ing of the advanced postnatal positions 
described 

THE TRUNK XT TERM 

Shape of the trunk anterior posterior 
lateral and profile iici^s In the supine posi 
tion view ed from abov e the general shape of 



F " I Attempt to restore a child si llborn at term 
(9 \XII) to the mtra uterine position p ofile view 
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the trunk is bluntly fusiform and flittcned 
more or less from before backward (in the 
early hours after death the abdomen is 
usually more or less rounded anteriorly as 
well as laterally) sometimes the central cn 
largement is prolonged upward and down 
ward resulting in a barrel shaped figure 
sometimes the lower pole of the spindle is 
enlarged laterally gi\ mg a square or rectangu 
lar shape to the lower trunk The lower pole 
of the spindle appears to be bounded in front 
by the suprapubic groove and the trunk 
appears to terminate in a waist which is 
marked anteriorly by this line and laterally 
by the apex of the trunk thigh lateral angle 
(Fig 2 b g Fig 3 a e f) 

The upper limits of the trunk arc obscured 
and made to appear square or rectangular by 
the shoulder girdle and the muscles connecting 
the trunk with this girdle When the shoulder 
girdle IS remov ed the true shape of the upper 
pole of the trunk is seen and the upper pole 
of the spindle is seen to be the smaller (Fig 3 
d compare with c e) 

Viewed from the side the front profile of 
the trunk (Fig 3 f to j) shows an anterior 
curve which is markedly ovoidal the con 
vexity of the curve rapidly increasing from 
the sternal notch downward to reach its 
maximum in the neighborhood of the lower 
end of the gladiolus or the upper epigastric 
region From here the curve as a whole 
rapidly decreases as it passes downward to 
the symphysis though sometimes it is broken 
by a slight secondary convexity ncartheumbil 
icus In this position the child appears to 
rest upon the table in an unbroken line from 
occiput to buttocks the lateral walls of the 
abdomen tending to project morcorlesslatcrad 
and dorsad obscuring line of spine 

In the prone position viewed from above (Fig 4 a b) 
the entire back appears square or rectangular narrowing 
downward as to a waist at or just belo the crests of 
the ilia at the trunk th gh lateral angle This aj^rent 
waist line marks the lower pole of the spindle and 1 con 
tinued anteriorly by the suprapubic groove It is also 
marked med ad by a more or less pronounced receding 
angle opening dorsad (lumbosacral angle) with more or 
I ss irregular transverse surface grooving The lo crpole 
of the trunk posteriorly (lo s) is materially broadened or 
na rowed by th presence or bsence of a p>rainidal mass 
of fit which fill Petit s triangle and e\tends down over the 
upper pa t of the il a to join th g neral increase of fat 
from there downwa d over the buttocks (Fig 4 b) 


As in the supine position the upper limits of the trunk 
arc obscured and made to appear square or rectangular b> 
the shoulder girdle and the muscles connecting the trunk 
with this girdle When the latter is removed the true 
shape of the upper pole of the trunk is seen and the upper 
pole of the spindle ts a am seen to be the smaller (Fig 4 c) 

Viewed from the side the back profile (Fig 4d e) shoi s 
a long oblique line or a long very slight curve with con 
vcvit> dorsad In either case the line is limited b> two 
slightly receding an les with apices directed ventrad the 
upper an le being at the junction of the head with the 
trunk and the lower a little below the crests of the ilia 
(lumbosacral angle) Caudad to this latter angle the con 
tinuing line rather brusquely becomes quite conver be 
cause of the roundin" dorsad of the buttocks In this prone 
position the front of the trunk rests on the table m an 
unbroken line from point on sternum below the notch 
where the bone falls into contact with supporting surface 

It IS diff cult to place the trunk in the lateral position its 
tendency being to fall more directly prone or supine accord 
in‘» to the position and weight of the shoulder and pelvic 
girdles and accordm*^ to the position of the upper and 
lower cTtremities which enter into the supporting base 

The tendency is more toward the prone position because 
of the tendency of the arm to fall forward and make trac 
tion m the same direction on the scapula and upper trunk 
When the forearm is extended and the whole upper er 
ttemity placed directly on the side of the trunk the latter 
seems to incline a trifle toward the supme position on 
account of the we ht of the scapula ano its attachments 

When the trunk is balanced as well as possible midway be 
Iweenpronalion and supination and viewed from above the 
anterior outlme(frDntprofiIe)of the trunk appearsovoidal 
the longer arm of the curve being cephalad and extending 
from the neighborhood of the sternal notch to about the 
level of the ninth nb m the midaxillary line from this point 
the curve may maintain its mxximum or even slightly in 
crease for a short distance then it rather rapidly decreases 
to the symphysis pubis 

The postc lor outline (back profile) may appear straight 
or It may show a slight posterior convexity extending from 
the base of the cranium to the end of the buttocks this 
curve being broken at about the level of the crests of the 
ilia by a si ght rcced g an^le with its convexity anterior 
(lumbosacral angle) This receding angle varies m si 7 e 
vitli the degree of extension of the thighs upon the trunk 
When the th hs are well flexed this angle practically dis 
appears and the stra ght line or posterior convexity of the 
spine may appear to be continuous The posterior line may 
IA5 modifed by vanations m the balance of the trunk 

Trunk 7 narktngs Viewed from the front 
the salient trunk markings are the trunk 
thigh lateral angle the suprapubic groove the 
groin grooves secondary transverse grooves 
variable muscle markings variable pen 
umbilical fat cushions an occasional ensiform 
depression and an occasional costal margin 
groove (Fig 2 b g h 1 compare with c d 
I ig 3 a b d e) 

The downwa d tapering of the trunk ends laterally at or 
just below the crests of the ilia Here an obtuse angle open 
ing out ard and perhaps also more or less forward is 
fo med by the junction of the trunk and the thigh The 
apex of th s trunk thigh 1 teral angle (which may be more 
or less blunted) is usually s tuated at about the level of the 
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1 tl c t! cl k rally (I g 4) 
f otif^ilu hniil inink planes I he trunk u 
bounded b> four longitudinal planes an 
tenor posterior and two lateral On dis 
setting awa> the skin superficial fa cia and 
all the mu cle cotering the spine and nbs 
but leaving intact the abdominal muscles 
(including the quadratus lumborum) leavin 
also the ligaments and articulations intact 
and then removing the shoulder girdle these 
planes are seen more dist!nctl> 

I he anterior plane (supine position) con 
sists ibovc of the sternum and the sternal 
tartihges It is bounded laterally b> the 
junction of the ribs with the sternal cartila e 
and broatlcns from above downward It is 
di linetlj marked down to about the eighth 
nl> it Is le s distinct at the ninth nb and 
below that it cannot be clcarl> distingjUished 
from the lateral planes into which it merges 
(I ig id c h i) 

M I pi 1 cj ct d d n d d f srd t 
bo t tl I 1 f th Ih d f th b f m thj po t 

ihf d It I mkdbtt ts 

I d ( bo t th I I of the 1 e d f the 
kl > I 

Th I i f th pi m y the ch ge t si htl 

d d I b ckw d tmy t ethesta 
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wh h e w bl (r 3 h g g h) 

I he posterior plane (prone position) broad 
ens from above downward until it reaches its 
maximum at about the level of the apex of 
the twelfth nb Us breadth then decrease 
sUghtlj to the neighborhood of the ere t of 
theihum More and more from above down 
ward in the prone position the broadening of 
this plane is due to the nbs anterior to the 
posterior angle entering into this plane 
(Fig 4 b c e) 
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The posterior plane is marked in the center b> the 
spinous processes of the vertebra; On each side is a groo c 
between the spinous and trans erse proces es this groove 
IS broader above narro ing downward and terminalm^. in 
a point just abo e the posterior inferior spint of the ilium 
\ second groov e is seen on each side broader and shallower 
than the more median one lyint between the transvtr c 
processes of the vertebra and the posterior angles of the 
nbs these latter marking the outer boundary of iheposte 
nor plane in Its upper part These groo es are filled m and 
covered over by the muscles and the broad aponeuroses of 
the trunk (Fig 4) 

The lateral planes (supine position) it first 
extend forward from about the posterior 
angles of the ribs to about the junction of the 
ribs with the sternal cartilages (Fig 4 c) In 
their upper portion these planes arc Haltencd 
from about the sixth rib downward thc> begin 
to round out lateral!) down to the crest of 
the ilium which is more or less overlapped 
by the soft tissues This rounding out ob 
scures the boundaries of the planes and leads 
to a gradual merging of the lateral with the 
anterior and posterior planes (Fig 3 d e h 
I Tig 2 1) 

Posteriori) (prone position) the change is 
made \er) graduall) so that while at the 
third rib the lateral plane ends at the postenor 
angle of the nb from there downward more 
and more of the nb graduall) enters into the 
posterior plane the maximum being from 
about the ninth nb downward (Fig 4 c) 

The broader the anterior and posterior 
planes the shallower relatival) is the lateral 
plane and vice versa So in passing from 
above downward in both supine and prone 
positions the lateral planes decrease in extent 


while the anterior and posterior planes in 
crease (I igs 3 and 4) T he rev erse is seen in 
the lateral position 

The lateral planes are directed obi quely downward and 
outward to the region of the greatest transverse diameter 
they are then directed obliquely downward and more or 
less inward to the trunk thigh lateral angle {Tig 3 a to c 
I g 4 a to c) 

Three spontaneous divisions oj the trunl. 
Iheir dimensions {heights and diameters) and 
their related iscera In looking at the child 
at term m the supine position three general 
divisions of the trunk suggest themselves 
(Tig 3) 

Division I — the thorax down to about the 
level of the lower end of the gladiolus This 
division increases m volume from above 
downward in correspondence with its con 
tents — the oesophagus trachea and bronchi 
th)mus great vessels heart and lungs the 
last increasing notably in volume from above 
downward And it is to be noted that the 
diaphragm the liver and the fundus of the 
stomach lend to project upw ard into the low er 
part of this division It is most important to 
note that the lungs he principally in relation 
with the posterior and lateral planes and the 
heart great vessels and thymus with the 
anterior plane It is also important to note 
that most of the scapula the head of the 
humerus and the shoulder joint he in the 
lateral plane (Figs 3 4 Fig 2 g h) 

This division IS always wedge shaped (truncated quad 
nUteral pyramid) the smaller end directed upward 1 here 
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Division — from about the level of the 
lower end of the gladiolus to about the level 
of the ninth costal cartilage where it joins the 
a>stal margin The shape of this division 
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corresponds with the conjoined shape of the 
Mscera which it contains and its increase and 
diminution correspond with the increase and 
diminution m volume of these viscera — the 
bases of the lungs the diaphragm the right 
and the left lobes of the liver the stomach 
spleen pancreas duodenum jejuno ileum 
transverse colon splenic flexure and upper 
part of the descending colon probabI> the 
adrenals and perhaps the upper portion of 
the left kidne> (Fig 3 a to e) 

This div Sion is predominantly ell psoidal swelling out 
laterally in the midaxillary hne from the sl th to the tenth 
ribs the ma imura being from the se\ enth to the ninth or 
tenth nbs There is also a more or less ma ked ante lot 
ound ng which having begun m divis on i at about the 
level of the th rd or fourth r b continues downward in th s 
division to about the Ie\el of the n nth costal cart la 
(Fig 3 f to j) There is moderate variation in the form of 
this division depend ng on anat ons in the sue of the 
1 ver and m the volume and amount of d stentioo of the 
stomach and intcst nes 

DiMsion 3 — from about the let el of the 
ninth costal cartilage at the cost'll margin 
to the suprapubic groote m front and to a 
little below the crcbt of the ilium laterally 
The shape of this division corresponds with 
the size and volume of its contained viscera — 


jejuno ileum ascending colon cacum lower 
descending colon sigmoid colon perhaps 
sometimes the adrenals usuall) the greater 
portions of the kidneys the bladder fundus 
uteri and ovaries and perhaps redundant 
transverse ascending or descending colons 
(Fig 3 a to e Fig 4 a to c Fig 2 g h) 

This divis on is predominantly a section of an ovoid but 
at the s des it always tends more or less to overhang the 
crest of the ilium There is a fair amount of vanat on in the 
form of this d isonmakin toward a square or rectangular 
effect depend ng upon the olume and amount of disten 
tion of the intestines particularly the sigmoid colon and 
also upon the amount of subcutaneous adipose tissue It 
rounds out ante orly rather than laterally any redun 
dancy of its contents tending to travel fo ward rather than 
laterally or backward (Fig 3 f to j) However after a 
certain anterior limit IS reached it then ounds out laterallj 
becoming more square o rectangular and o erhanging its 
loner boundaries 

Predominantly then the trunk appears to 
consist of a truncated quadrilateral pyramid 
(division i) blending at its base with a section 
of a more or less flattened ovoid (divisions 
2 and 3) the latter tapering downward to the 
top of the s>mphysis pubis in front (supra 
pubic groove) and to a little below the crests 
of the ilia laterall) Occasionall> the ovoid 
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\ ariation in the length of the trans\ er e <ham 
cterb ol the trunk planes does not etactK 
correspond with the predominating \anition 
in the indices of the e trunk plane 

Th 0 tl 1 g t t d m t t th 

I 1 f Ih th b ih Ih t i tig d th 
h te t t p t i m t t th 1 I f th 

th d p t th t f th 1 m b i th I t 

d tth 1 1 rth t fth I m I Ih th 

t I tig d 

Trunk gtrl/is \ stuch of Table II a and 

II b shows that throughout prenatal life as 
far back as the sixth month the trunk girth 
tend to be greatest at the le\el of the ninth 
nb midaxial and is in all cases smalle t at the 
lea el of the umbilicus that at term the greatest 
girth sometimes occurs at the level of the 
ninth costal cartilage and that while the 
girths at the level of the gladiolus and of the 
ninth costal cartilage tend to approach each 
other the latter is generally the larger 

On the whole then the girth of the trunk 
tends to increase from the level of the gladi 
olus to that of the ninth rib midaxia! it then 
tends to decrease lightly to the level of the 
ninth costal cartilage but at term this de 
crease mav not occur or in some cases there 
may even be a slight increase while from this 
lev el dow nw ard the girth in all cases decrease 
more rapidly to the level of the umbilicus (or 
iliac crestS’’) 

THE lOWER EVTrEVIITIES 
T/ie spontaneous position of the lo er ex 
Iremilies at term In the supine position with 
the lower extremities in the attitude which 
, they assume spontaneously 0 ig 3 4) the 
j thighs appear to spring from the sides of the 
/lower part of the trunk (pelvis) an angle 


(the trunk thigh lateral angle) being formed 
between the anterior or anterolateral surface 
of the thigh (as far dow n as the knee) and the 
anterolateral or lateral surface of the trunk 
The two arms of the angle appear to join in 
the neighborhood of the crest of the ilium 
(most often about a third or a half downward 
of the space betw ecn the crest of the ilium and 
the top of the trochanter) at the waist line 
which appears to form the lower boundary of 
the trunk The pelvic soft tissues below the 
apex of the angle appear continuous with those 
of the thigh the surface being broken only by 
the fading suprapubic and groin groov es 
This peculiar appearance is due to the fact 
that the thigh assumes spontaneously a 
position of greater or less flexion abduction 
and outward rotation so that the outer sur 
face of the great trochanter is directed more 
or less posteriorly and the patella looks 
forward and outward The buttocks are 
broad and the thigh is large and bulges 
laterally outside of the trochanter (Fig 4) 
The angle of flexion betw een the trunk and the 
thigh IS usually greater than a right angle 
(125 degrees 140 degrees etc) The thigh is 
abduct^ from the median line in varying 
degrees (45 degrees 80 degrees etc) the 
abduction being modified by the dCoree of the 
accompanying flexion and outward rotation 
Occasionally it is such that the outer surface 
of the thigh lies flat on the table but usually 
this outer surface makes an angle of 10 de 
grees or more with the table 

The leg is flexed on the thigh at varyin 
angles often m the neighborhood of 90 
degrees sometimes less sometimes more 
(30 5S 140 degrees etc ) The foot 1 flexed 
on the leg at an angle often m the neighbor 
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Fi" 3 a b Shape of the trunk at term m the supine 
po ton anterior view seen from abo\e (<»L\I\ 0 
\L\I) c Another subject (9 LW III) same position 
and view as m a and b with the skin and superficial fascia 
remo ed from the trunk shoulders and neck d Another 
subiect (9 XXXIX) sim lar to 3 c but with the shoulder 
girdle and some of the external muscles removed 


e Another subject (0 LI\) she ing outl ne of 3 d with the 
shoulder girdle in place f Same subject as m3 a (9 L\I\) 
but profile lew front and back prof les oMhe trunk in the 
supmepo tion g Same subject 05103!} same view asm 3 f 
h Same subject as m 5 c profile vie 1 Same subject as 
m3d profile view j Same subject as m 3 c (9 1 1 \) pro 
fie V lew 


hood of go degrees sometimes less (45 60 
degrees etc ) sometimes more 
The leg and foot follow the thigh m its out 
ward rotation sothatthe> tend to rest on their 
outer surfaces the calf is broad and the crci.t 
of the tibia looks forward and outward and 
more or less downward the feet 1> ing on the 
outer border or even partly on the dorsum 
The flexion of the knees carries the feet 
toward the middle line of the bod> the soles 
looking more or less mediad The heels ap 
proximate and the feet diverge downward 
and outward sometimes also forward from 
the heel Sometimes the two soles approx 
imate throughout their length Sometimes 
the feet lie one crossed above the other one 
sole as if clasping the opposite tibia 

This position of flexion abduction and out 
ward rotation which the lower extremities 
spontaneously assume is the remnant of 
older biologic positions which are now and 


which have been throughout prenatal life in 
transition toward the human type postnatal 
position of extension adduction and inward 
rotation so that the patellx and feet look 
forward (Compare with Fig '> c and d) 

The feet tend toward supination the soles 
looking a little upward sometimes markedly 
so The heels are small and pointed and cov 
cred with a fat cushion the ball of the foot is 
broad and unless obscured by fat cushions the 
longitudinal and transverse (anterior) arches 
are definite The instep is broad but the ball 
and toes are still broader The toes he side by 
side not encroaching upon each other the 
great toe tending to be more markedly 
separate from its adjacent neighbor (Fig 
t to 1 Fig 3j Fig 4 e) The toes are usually 
slightly flexed especially the middle and distal 
phalanges Sometimes to flexion of the middle 
and terminal phalanges is added extension 
of the first or proximal 
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The longitudinal arch is reflected upon the 
dorsum of the foot which toward the inner 
half IS elevated proportionatelj the dorsum 
falling toward the outer half as the arch dis 
appears and the sole dc tends to the plane of 
the heel and forefoot 

hen the anterior arch i marked the first 
phalange continue the distallv declining 



oblique line of the dor um of the foot and 
i inlinue the line of the met itarsal gradualh 
moving tow ird the plantar flexion of the 
more distal phalange (Iig 2h — left foot i — 
both feet Pig 3 b — both feet d — n ht foot 
f- right foot g — right foot) When the 
anterior arch i le marked the di talk de 
elining oblique line of the dorsum of the foot 

1 broken it the met itarsophalangcal junction 

b\ an angle opening dorsallj the first pha 
lin^cs moving toward dor al flexion with 
lowering of their proximal end The distal 
ends of these first phalanges thus project 
upward and the palmar flexion of the more 
distal phalange continuing the appearance of 
claw or htmmer toes is thus produced 
(Iig b — left foot g — both feet h — ri ht 

foot Pig 5 a — right foot) This variabilitv 
suggests that the anterior arch is not dcfinitelj 
fixed at term and that it depends upon free 
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1 1" 6 a Same subject as m e j a aod same position 
but mth the loner e t emities extended adducted and 
rotated ini ard o that the patellx look fon^a^d Note the 
stro action tonard adduction and supination of the feet 
due to e ten ion of the th hs a d knees The thi^h n e 
tied m a sli hUj ctajt crated in rard rotation to counter 
act the strong p 11 of the deep tib ous ti sues lonard 
flexion abduction and outward rotat on Note the crcalcr 
firmnes of the contracted fibrous ti sues n the n^ht e 
trcmitj causin shortenin'’ of that extrem t> from persist 
inR fle on at the hip and knee b Same subject as n Fir 
ure 3 b and sam position but with the lowe e t em ties 
extended adducted and otated inward o that the patellx 
look forward all of the«e han esbein le s complete than 
m6a N tethebe inmnRinte ferenceof Ihefo epa toflhc 
feet with each other Ixuh e t emilies be n about the same 
length c Same subject a mIiRure3c and same pos tion 
but with the lower extrera ties e tended adducted nd 
rotated n' ard so that th patellx 1 k forward N tethe 
narrowin of the trunk! m side to s de and the de c ntof 
thes\-mph>ss d Sam ubject a n biRure 3 d and same 
position but with the lower e t mities extended ad 
ducted and rotated m d so that the patellx look for 
\ ard Note the sharp flattening f the lateral plan s as 


the> pass back rard from thei junction Mth the anterior 
lane e Same ubject as in Fi ure 3 i and same positi n 
ul xvith the lower extremities e tend 1 adducted and 
rotated nwarl 0 that the patellx look forward Note the 
fon ard and downward rotat on of the pcl\ s the to w rd 
a chin-* of the lumbosac al re ion fpo tenor abdominal 
all) the fon rd projection of the anterior wall of the 
whole trxink the upward and fon ard rotat on of the 
thoracic ca^e and the le thenin" of the abdom n an 
te orl> f Same subject a m 6 a and same position but 
ewed m profile Compare with 1 1" re 3 f The fo xard 
archin of the lumlosacral egion is shown more tlearlv 
than in the preceding ca e g Same subject as in 6 b and 
^me posit on but mc dm p ofilc Compare with 
hi ure 3 R The t> n of the lo er extremities has r laxed 
somewhat allow n the firm fbrous t ues to dra the 
e tremitesto ard their forme outwadrot ton as ho n 
in the p tellx and feet h Same subject as nficand me 
p sition but lewcd in profile Compare Mth f ure 3 h 
As m tl e preceding case the t> 1 „ has ela ed some hat 
nd the continual action of the deep fbrous tissues has 
d awn the 1 ht lower e tremitj towa d its former out 
ward otation as sho m m the po it on of the pal !!a 
and foot 


plantar flexion of the metatarsophalangeal 
articulations and the preserxation of the 
grasping powers of the whole forefoot (Fig 
2 1 compare with subhuman forms — Fig 
c d e f) 


The inner border of the foot forms a \era 
obtuse angle opening inward (mcdiad) and 
a little forward at about the lex el of the 
scaphoid or a little anterior to this bone The 
first metatarsal bone and the great toe form 
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the anterior arm of this angle this anterior 
arm extending forward and still farther 
mednd The outer border of the foot forms a 
\er> obtuse angle opening outward at about 
the lc\ el of the cuboid The fifth metatarsal 
bone and the fifth toe form the anterior arm 


of this angle this anterior arm extending 
forward and still farther outward fl ig 
T b g Fig j f g j Tig 4 c d Compart, with 
Fig 2 c for a subhuman foot showing imilar 
angles d e f for a subhuman foot showing 
diminution or absence of these angles and 
h 1 for a human foot at term showing almost 
complete obliteration of the internal angle of 
the nght foot under pronation) 

The femur is curved from without inward 
and from before backward the convexity 
looking forward and outward and being on 
what becomes the anterior surface when the 
bone is rotated so that the patella looks for 
ward this surface now being directed forward 
and outward 

The bones of the leg are curved concave 
inward and forward the concavitv being on 
what becomes the internal surface when the 
thigh IS rotated so that the patella looks for 
ward this surface now being directed inward 
and forward the curve being more marked 
in the tibia than in the libuh This curved 
line continues downward to the sole where 
the heel tend to merge into the beginning of 
the arch the line being broken only bv the 
slight prominence of the internal malleolus 

I th p I fth 1 g 1 ft d f m th t Ip! th fwt 

h I cl> tth kl dth « ht fth foot 

1 1 R t d th t d f th 1 g th nt 1 

m It I t b 1 r d th fo t t d t f 11 1 I 11\ 

t d ht 1 tl th 1 R d th p t f d f 

the nkl t d oop 1 th the h I 

Changes tn the lo ir CMrcmities and modi 
ficatioHS of the bod\ form occurring al term as 
the ad anced postn Ual position of the lo cr 
extremities is deichpcd If one attempts to 
place the flexed abducted andoutwardlv ro 
tated lower extremities in the po tnatal posi 
tion of extension adduction and inward 
rotation so that the patella look forward rc 
sistance is met If this resistance is disregard 
cd it IS found that the postnatal position can 
be attained only by compensatory changes in 
thcpelvis abdomen spine and thorax a well 
as by direct changes in the lower extremitie 
themselves (thigh leg and foot) Summarized 
these changes may be grouped as follows 
(Figs 6 and 7 compare with Figs 3 and 4) 

I The trunk thi^h lateral an^le increase 
toward practical disappearance and the lateral 
pelvic region becomes defined between the 
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f (above) g (center) 1 (Iclov ) 


1 1" 8 The p ml curves at term a Same subject and same position as in 
1 1 u e 3 f but with the head m spontaneous flexion and with the arm drawn 
forward cnou h to show the apparent absence of anteropostenor spinal curve 
in the supine position at term b Same subject and same position as in 8 a hut 
\ ith the head held m c tension so that the face is in the frontal plane 1 c in a 
plane parallel with that upon which the trunk rests c Same subject and same 
po tion as m S b but w th the lower extremities extended adducted and 
rotated inward and \ ith the arm dra n forward as m S a d Posterior line of 
the sp ne in the undissected subject supine position viewed from the right 
Note only the lower line of these t\ 0 casts i plaster cast showing alonj, its 
lower edge the posterior line of the pine and lower occiput m 8 b plaster 
cast sho in" along its lower edge the posterior line of the spine and lower oc 
cipulinSc e \ntcriorlmc of the spin afterremovalofalllhevisccra supine 
po It on viewed from tl e left Note only the upper I ne of all these casts 
f to (5 (9 LI) 7 5 (0 LII) / 7 Plaster cast showing along its upper edge 
the anterior 1 ne of the p ne when the head is flexed so that it rests on the 
lower part of the occipital protuberance (a tnfle more rte ion than in 1 igurc 
I a compare w th Fi" ii b) d Head flexed so that the face lies m a plane 
which makes an anj,le of about 45 degrees with the horizontal plane upon 
hich the trunk rests (Fi 11 a) j ^ Ilead extended so that the face lies in 
the frontal plane i e m a plane parallel to that utwn hich the trunk rests 
a triQe more e tension th n in f igure it d 4 $ ^me extended position of 
the head as in j but the occiput is allowed to seek its support (13 and 35 mil 
hmeters respectiv Ij) below the hon ontal plane upon which the trunk rests 
till the articular base of the occiput is m line with the straight cervical spine 
the latter resting on the same horizontal support as the trunk (Fi" ii g h i) 
f (o LIII) g (9 LNIII) De elopment of a cervical anter or con ex curve b> 
both flexion and extension of the head when the backward and downward 
excursion of the occiput 1 restrained by its resting upon the same horizontal 
plane as that upon which the trunk rests Upward and forward rotation of 
the thoracic cage upon a Iransv erse axis caused by raising the arms so that the 
humerus approaches the side of the head Same subject as in 8 a h Same 
pos tion as m a but with the arms raised to the side of the head without 
forcin extens on of the elbow 1 Same as h but with the humerus tied in posi 
tion and with the elbow tied in exten ion j Same as 1 but with the head sup 
ported m extension so that the face lies m the frontal plane k Same as j but 
V th the lo ere trcmities held in c tension adduction and inward rotation 



crest of the ilium ind the trochanter the outer 
surface of the great trochanter looks back 
\\ard and outward instead of backward and 
a depression forms behind it while the but 
locks narrow and fall The whole trunk nar 
rows from side to side (espcciallj the loins) and 
appears to elongate Modeling of the trunk 
thighs legs and feet dea elops 
Ihe anterior internal and external sur 
faces of the thighs become tense and dc 
pressions appear m front of behind and 
below the trochanter while a depressed longi 
tudinal band of tension extends down the 


outer surface of the thigh toward the knee 
The adductor region is thrown into oblique 
groo\ es running dow nw ard inward and back 
ward Ihe tension in the thighs is con\c>ed 
oxer the patella and around it on both sides 
to the legs (more marked on the inner sides) 
avhich now describe a slight curve with the 
concavitj mediad There is added strong 
tension down the back of the thighs and legs 
to the heels 

The tension in the legs is conv ej cd ov er the 
dorsum and sides of the feet which now con 
tinue the curved line of the legs and tend to 
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o\erhp Ihe ftct follow the «.ur\c of the 
tibi i c'lusirin the front of the feet to approach 
o that the lir t -ind tcond metatar il bont 
ma\ o^erllp while the internal malleoli ire 
till epirated the a\i ot the leg now filling 
tow ird the outer toe The anj,It on the inter 
ml birder of the foot becomes more rounded 
and It apex appear to moxe nearer to the 
ankle (wiOj, to the inward rotation mil 
supination it the fmt lor the same reason 
the an^le on the external border rounds so 
that till border ma\ tend to eontinue the 
slight externalh cjniex line of the lc„ (Tip. 

1 — the left flit Fig 6 a to f I if, 7 a b) 

If th I 1 ft J f m th t n th 1 t th 

U I t th 1 K J t! f t d 1 th f t 

f t [ th kl f 11 I w d tf I IJ 11 

pi 1 J d n I d f I Th f t t. 
ll ! Ik th 1 I 1 1 1 1 t b 

2 Ihe peKi rotate forward and down 
ward abiut atransxtr e axi (Fig 6 compare 
withFi ^ Fi„ 7 compare with Fig 4) the 
iha and upper pirt of the saerum arc earned 
forw ard and dow nw aril the low cr part of the 
sacrum is earned backward and upward and 
the \mph\si pubis de cend The hfth 


lumbar xertibra follows the upper sacrum 
and the iha and the other lumbar xertebrx 
and often the lower thoracic xertebnj are 
rcluctantiv ilra^geil after the fifth forming 
an interior com ex curve deepest at the point 
of hrmcst union and greatest stre s and de 
creasing upward as the mobihtv of the \crte 
bra? increa cs and as the stress decreases 
1 he supine pcK is now re ts on a low or portion 
of the jK) tenor plane than when the thighs 
arc in spontaneous flexion For instance 
resting upon the lower sacrum when the 
thighs are in spontaneous flexion it would 
re t upon the junction of the acrum and 
coeevx when the thighs arc extended (Com 
pare Fig i b d f h with Fig g b d f h) 

3 This changed po ition of the lower ex 
trcmitie the pelvi and the lumbosacro 
thoracic spine cause a marked chinge in the 
abdomen and its viscera and m the thoracic 
cage The abdominal cavitv is contracted 
from behind forward bv the throwing forward 
of the lumbo acrothoracic and the upper 
iliac regions and it appear narrowed from 
side to side e peciall> in the region of the loins 
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Fi" 10 The straight cer\ical spine a to h ‘^amesut 
ject and same positions as m I i;,u e 9 except that the 
occiput is unrestrained in both flexion and extension of the 
head and 1 alIov%ed to seek its normal po itions dorsad to 
the straight cervical spine comm to rest on a horizontal 


plane hich is lo cr (dorsad) than that upon hich the 
trunk rests but parallel to it Note the absence of the 
cervical lateral cur atu c \ hen the head 1 otated to one 
or the other side thou h the lateral deviatiomppcars but 
to a les cned e t nt 


The pchis no longer looks like the upward 
expansion of the lower extremities united 
with the trunk at the trunk thigh lateral 
angle It now appears like the lower portion 
of the trunk of which latter the lower extrem 
ities appear to be direct downward continua 
tions It lies more obliquely between the 
trunk and the lower extremities the latter 
now l>ing in a plane the long axis of which 
continues the long axis of the trunk As a 
result of this changed position the xisccra no 
longer real so complete\> upon the broader 
back and within the upper pelvis but are 
thrown forward and dov\nward causing in 
creased stress on the anterior and anterolateral 
walls which are lengthened b> the descent of 
the sjmphjsis (Fig 6 compare with Fig •?) 
while the back appears shortened b> the in 
creased lumbosacral angulation (Fig 7 com 
pare with Fig 4) 

4 In proportion as the tension from the 
anterior con\exit> of the lumbosacral region 
extends upward into the thoracic region the 
thoracic cage tends to be rotated upward and 
forward again causing lengthening of the 
abdomen anteriorly 

Ihese changes in body form cause some 
variations m the trunk measurements At 
tempts were made to resolve these complex 
changes into their simpler elements so note 


was made of the detiils observed when in its 
spontaneous position no change was made ex 
cept to rotate the thigh inward or to adduct 
It or to extend it or to extend the knee in 
the varying positions of the thigh 

Tl us inward rotation of the thi h can be accomplishe 1 
as an i olated act on when the th sh left in its on inal 
(1e ion and adduction (b) Dut adduction of the thi hs so 
that the knees appro ch each other and the patella look 
forward cannot be accomplished as an isolated action this 
movement bem al ays ccompamed synchronously by 
inward (forward) rotation (c) The thi hs can be adducted 
with a minimum of in ard rotation if the knees arc allov cd 
to overlap the flexion of the overlappinR thigh being then 
met ased 

r xtcnsion of the thi h on the pclv 1 can be accompli bed 
m both the abducted (d) and adducted (e) po itions this 
action always bem" accompanied by less (d) or more (c) 
for ard and do n a d rotation of the pel is upon a trans 
ersc axis and by a beginnin extens on of the leg al the 
knee — this latter movement extendin to the foot and in 
its most complete form causing mad rotation of the leg 
nd foot V ilh sup nation and adduction and with over 
lapping of the fo e part of the feet 

Extension of the leg on the thi h can be accompli he I in 
both the abducted (a) and adducted (f) po itions of the 
th gh and m both positions tl e act on is conveyed upv ard 
to the th gh and pel 1 and do\ nward to the leg and foot 
a lea mg the thi h fleved abducted and rotated out 
V ard and making no change in the o "inal pontaneous 
position c cept to e tend the leg on th thigh at the knee 
Tension and r gid ty devcloj m the popliteal space along 
the po tcro intern 1 th gh along the antero- ntcrnal th gh 
to below the symphysis pubis andalon the tendo \chillis 
The resistance ofTered can apparently be overcome only 1 y 
making ten e and stretching the ham tnn" tc dons cs 
pec ally the inte nal going to the tibia and to a less c tent 
the adductor mas 
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b> the relatnely great breadth of the latter and by the 
apposition and tendencj of the feet to overlap 

d Restoring the original posit on and making no change 
except to extend the thighs on the pelvis letting the legs 
fall o\er the edge of the table 

Tension deielops throughout the length of the thigh 
The pehis rotates forn-ard and downward with arching 
forward of the lumbar spine and lifting forward off the 
table of the posterior loins This action is more pronounced 
when extension of the leg precedes that of the thigh The 
arching of the trunk is about one third as much as when 
adduction and fonvard rotation of the thighs are added 
Tension from the thigh is con c>ed o\er the patella and 
around it on both sides to the leg causing spnn'nng for 
ward of the leg in slight extension (similar to the patella 
reflex response) with increased tension over the front and 
sides of the leg and suggestion of the same tension exen 
posteriorly al o the same over the dorsum and sides of the 
foot 

e Combinm" c and d — adducting and rotating fonvard 
the thighs and then extending the thi hs on the pelvis but 
leaving the knees flexed by letting the legs fall over the 
edge of the table all the precedin" phenomena develop in 
a more definite form 

The pelvis is at once rotated fonvard and dow nv ard on a 
transverse axis the lumbar spine and loins following it 
Tension develops over the anterior internal and external 
surfaces of the th ghs with deepening and broadening of 
the external longitudinal shallow groove the tension ex 
tends upward to the trochanter to the anterior superior 
spine and to below the crest of the ilium also along the 
trunk fascia especially laterally between the crest of the 
ilium and the ribs and throu h the abdominal wall strong 
tension is felt alon^' the psoas lUacus The lower thoracic 
spine follows the forw ard arching of the lumbar spine with 
rotation upward and forward of the thoracic cage causing 
lengthening of the distance between the gladiolus and the 
symphysis pubis with rounded prominence and increased 
tension of the whole anterior abdominal wall 
UTien the movement of the upper trunk is inhibited (as 
by Its stability or by holdin„ it) tension in the posterior 
loins IS increased when there is lessened resistance in the 
upper trunk the posterior arching is mcrea ed and diffused 
cephalad as above the upper trunk slid ng downward as 
the thoracic ca e arches forward and upwanl 
The tension in the thighs is conveyed over the patella 
and around it on both sides to the legs and feet as desenbed 
m d but more markedlj The foot continues the line of the 
leg which describes a slight curve the concavity being 
directed mediad 

f Add ng e tension of the knees to the preceding adduc 
tion forward rotat on and e tension of the thighs all the 
preceding lines of tens on and movement are increased m 
intensity as already de cribed in the ad anced postnatal 
position of the lower extremities 
The longitudinal groove lengthens and becomes more 
strongly marked sometimes it tends to become oblique 
from the ne ghborhood of the anter or superior spine 
towards the head of the fbula There s added stron ten 
Sion down the back of the thigh and leg to the heel also 
dow n both s dcs of the tibia more marked on the inner side 
and caus ng si bt mo ement toward fie ion and supina 
t on of the foot wh ch is held firmly m the continuation of 
the cu ed 1 ne of the leg already caused by adduction and 
inward rotation of th tl tghs o that the most distal por 
t ons of the f et a e d rected the most internal and the 
f ontal portions of the feet tend to overlap 

WTien this overlapping is prevented and the heel are 
kept approximated there occurs a p oportionate amount 
of abduction with eversion of the feet This can be com 
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pensated for by increased inward rotation of the thighs 
separating the heels and abducting them allowing the 
frontal portions of the feet to curve inward 

The tension along the legs is not only increased but the 
feet are earned more firmly inw ard at the malleoli and the 
forward part of the feet tend more decidedly to overlap 
If this overlapping is prevented whichever foot presses 
the more strongly forces the other into correspond ng 
outward rotation (pronation abduction with slight ever 
Sion) 

Bowing of the legs exists even when adduction and for 
ward rotation arc complete because of the curv in of the 
bones of the leg in internal concavity Wien adduction 
and inward rotation arc incomplete the bowing is con 
tinued upward to the thigh though sometimes broken by 
the inwoird projection at the knees (Fi 6 b Fig 7 c) \ 
condition of knock knees is produced or favored when 
the legs do not follow the thighs m adduction this failure 
being favored by incomplete locking of the knee joint due 
to incomplete extension of the leg on the thigh (I ig 6 a 
Fig 7 b) 

THE \NATOMICAL P\THS ALONG \MIICII THE 
POSTNATAL BOD\ FORil IS DEVELOPED 
rROU THE BOD\ FORM VT TERM 

As all the muscles m the dead body are lax 
and non contractile ill the shapes positions 
actions and movements described must be 
due (aside from the mechanical presence of 
the muscle masses the fat masses and the 
viscera) to the arrangement and connections 
of the firm fibrous tissues These tissues are 
the bones ligaments around and within the 
bon> articulations the deep fascix inter 
muscular septa muscle sheaths tendons and 
aponeuroses and to some degree the super 
ficnl fascia and the skin Nerve sheaths are 
shown to be ver> important so are arteries 
and veins which run a straight course while 
vessels which run a tortuous course can as a 
rule be disregarded probablj because the 
tortuous course does not conve} tension as 
does the straight course All these tissues 
must in the light of the experiments here 
made be considered as being the more fixed 
and conservative factors in determining and 
preserv ing the body form 1 he position spon 
taneously assumed by the child at term is 
due to relative shortness of the firm fibrous 
tissues along lines made strong b> older 
biologic paths and this explains the anatom 
ical difficulties which beset the struggle 
toward the biologicall) more recent human 
tjpe and the tendenc> of the latter to spon 
tancous rev er'uon tow ard details of the earlier 
prenatal tjpe 
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Hence modifications of the bodj form are 
essentiall> due to modifications of these fi 
brous tissues And the postnatal changes in 
the bod> form are essentiall) due to certain 
definite stretchings and tractions of the fibrous 
tissues (plus contour and other modifications 
due to positions and conditions of the Mscera 
and to muscle and fat masses.) and to the 
acti\it\ of the muscles these latter being the 
agents uhich are continualU antagonizing the 
innate tendenc\ of the fibrous tissues to re 
turn toward their earlier relations In other 
word the instinct toward the more ad 
\ancc(l postnatal t\pe of bod\ form is mam 
tested most largel> through the agenc> of the 
muscle (as wellas thcMscera) the instinct 
toward the con erxution of the more pnmi 
ti\e prenatal Upc is manifested most largcK 
through the agenc^ of the fibrous tissue (a 
wellastheviscera) \nd whenever the mu cle 
instinct lags or is obstructed the fibrous 
tissues instinct tends to assert itself the 
more markedl> movement then beiHe. m the 
direction of reversion toward earlier (prt 
natal) forms 

11 tVi p h\ m t I 1 1 l 1 Ih 

f d m t 1 t m b th t t bj t t 

ih m I f> 5 t f m th t 1 1 w 1 
f h h t i It h pt 

Attempting at term to trace the anitsmK tl 
paths and relations along and thrmgli whuh 
these librou tissue aet one note that on 
discontinuing the external force necc sarv to 
change the lower extremitie from their sjion 
taneju po ition of flexun abduetion an I 
outward rotation to the postnatal po ition of 
exten ion adduction ind inward rot ition 
both the thighs and the legs tend to return 
to their former pontaneous positnn thi 
return being diminished in proportion as the 
tl sues have been stretched bevond lertiin 
limits 

It m[ t 1 1 t tl t m k t I d 1 t 

m j t th I ni rs f th tib t D t 1 

J m f th 1 t th f Ih 1 

t m t 1 1 1 d\ t i m k t th m 

mttIJhhtIt t ml-f d 
I I 11 d I I \ ih I l» 1 

h IkkI f m I I h 1 m t I f I 

-» 1 th m f I 1 i 

SLiii ind iitpcrhciol fusem T he relation of 
tlie skin and superfitial fascia to details of the 


bodv form IS shown m the surface markings 
and in the modifications of these markings 
which appear with changes of positions and 
upon removal of these tissues in the laxit> 
and change of contour seen m those muscles 
which have no oronl> thin fibrous cov erings 
Deep fibrous tissues ucnes blood tessels 
pelvis ihtgk angle pci is spine union After 
the removal of the skin and superficial fascia 
the deep fibrous tissues are exposed and their 
traction and stretching and overstretching 
may be observed dircctlv One ma> see these 
tissue stretch grow tense grow rigid the ar 
tone elongate and flatten the blood become 
pre sed out from the stretched and collapsing 
veins the nerv e trunks grow taut the fibrous 
planes develop pale thin and flaccid areas 
and finally shred into solution of continuitj 
according to the degree of antagonizing exter 
iial force applied 
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Incisions were made across the fibrous 
tl sue which olTerc 1 resistance to the dctelop 
ment of the po tnatal position of the lower 
extremities 1 he re ults of the e incisions 
ju tify the following deductions 

1 Ilcvion abduction and outward rota 
tion of the lower extremities are due to short 
ening of the deep fibrous tissues of the ante 
nar internal and extcrndl regions of the thigh 
and to sime extent of those of the postenor 
pirt of the thigh intluding those of the great 

Clitic nerve and al o tr connections of these 
libr u tl ue with the hip joint the pelvi 
ind the lumbir spine 

2 Al duction and outward rotation of the 
thigh depend not only on the relative short 
nc sof the fibrous tis uesalrcadv enumerated 



VIETOR A^ATOMICAL BASIS FOR THE STUD\ OF SPLANCHNOPTOSIS 625 


but also on the formation of the capsule of 
the hip joint and its spontaneous tendencj to 
untuist and assume a direction fa\oring out 
i\ard rotation of the femur ^\lth abduction 

3 Adduction and fon\ard rotation of the 
thigh in the plane of the spontaneous flexion 
present lock the hip joint and make the pelvis 
and femur practically one bone bent at an 
angle opening forward and united b\ the 
shortened and thickened capsule The size of 
the angle depends on the degree of spon 
tancous flexion present As a result of the 
development of this pelvic thigh bone back 
ward movement of its lower end (extension of 
the thigh) causes forward movement of its 
upper end (forward rotation of the pelvis) 
Associated forward passing of the lumbar and 
lumbothoracic spine follows according to the 
firmness of connection of the pelv is with these 
vertcbraj But while the upper lumbar verte 
bn: are progressively freed from the forward 
pull of the (pelvic) fifth lumbar vertebra they 
continue to be pulled in the same anterior 
direction by their direct attachment to the 
upper end of the femur through the psoas 
iliacus muscle When the pelvic thigh con 
nection is established the only movements 
possible in the hip joint are a certain amount 
of abduction and a very slight increase in 
adduction Weakness of the locking of the 
hip joint probably enters first through abduc 
tion since that is less oppo'^ed than adduc 
tion 

4 Extension of the thigh favors extension 
of the knee the impulse being conv ey cd dow n 
the leg to the foot 

5 Adduction and supination of the feet are 
directly related to extension adduction and 
fonvard rotation of the thigh and extension 
of the knee by the deep fibrous tissues 
When the knee is not fully extended locking 
of the foot in adduction and supination is 
diminished abduction and pronation are 
fav ored and these mov ements of the foot may 
lead to outward rotation of the leg and thigh 
w ith or w ithout torsion of the knee from w ith 
in outward with prominence of the internal 
condyle of the femur 

6 I xtension adduction and forward rota 
tion of the thigh must be accomplished by 
«ome active force not present m the dead 


body Since there is no tissue which acts 
spontaneously and continuously in the direc 
tion of extension adduction and forward 
rotation as the fibrous tissue does in the 
direction of flexion abduction and outward 
rotation whenever the active counteracting 
but intermittent force (muscle) relaxes the 
former tendenev asserts itself and draws the 
thigh towards flexion abduction and outward 
rotation 

DissectioDS Group a Thigh hip joint pelvis lumbo 
thoracic spine thoracic ca e 
ai Incision in the upper portion of the thi„h and blunt 
dissection to expose the capsule of the hip joint thorough 
incision of the capsule including both limbs of the \ liga 
ment Then adducting rotating inward and fu!l> extend 
ing the th h the head of the femur protrudes beyond the 
I mit of the capsule 

The lumbar pine the loins and the pelvis still move for 
ward one tension of the thigh though less extensi el> and 
with less force All of the muscles of the anterior and ante 
rolateral pa is of the thigh are made ten e by the extension 
especially the tensor vapnx and the sartorius but also the 
rectus and also the adductor region (gracilis?) 

extension also causes groov mg of the surface of the th h 
diagonally upward from the outer side of the knee to over 
the tensor vaginx A second groove or depression appears 
in front of and below the trochanter 
ar As the sk n and superficial fascia are remo ed one 
notes that there is some relaxation of the deeper tissues 
The adductor mass on the inner and posterior sides of the 
thi h not being confined by the deep fascia falls lax the 
uad iceps lemons tensor vagins and gluteus medius are 
rmer The gluteus maximus 1 midway between the other 
two groups in firmness The Ic muscles especially those 
on the outer and outer and posterior surfaces are held 
firmly by the deep fascia 

aj When adduction is added to inward rotation of the 
thigh in the plane of the original ficaion there is tension on 
the fascia lata especially in a grooved band which is formed 
in front of the great trochanter and behind the tensor 
va inx runnin" thence upward and backward while a 
second IS fo med runnin dovnv ard to the external con 
dvle of the femur if not to the external tuberosity of the 
t bia (Fig 14 a) 

04 I xtens on of the lo cr extremities now causes di 
mmished forward rotation of the pel is apparently from 
dimini hed size of the fulcrum of the thighs and buttocks 
d e to the emo al of the mass of fat over the latter when 
th 5 dcfcic cy is supplied mechanically as by interposing 
a lin cr the rotation appears to be the same as at first 
15 When the knee 1 extended in the plane of the spon 
taneous position of the thigh there is resulti g tension on 
the adducto m s and on both hamstrings when the 
thighs a e fir t adducted there is tens on only in the outer 
h m tnn 

a6 When the lower extrem ties are adducted and ro 
tatel inward exlensi n at the knee is favored by outward 
rotation of the 1 "atth knee thenf rwa d rotation of the 
p !v i I s m rked 

a7 1 th th gl fle ed ad iucted and rotated in 

varland Id ten i n of the leg at the knee (compare 
V 111 I g IS d) th 1 e of tension d sappears (compare 
w th aio) e cept that it remain much diminished in 
front of the upper p t of the troch nter and e tend ng 
upward and back ard from there Tension is now v sible 



626 


SURGERY GYNECOLOG\ AND OBSTETRICS 


0 th \te Ic d>l f th f m rande t malt be osty 
f the t b and 1 chtly n th h mstnng t d es 

p ally th m t d —but t ry ma Led 

8 Ret rn g th th gh to tso Ip I ffl 
bd t d twa d t t d add get f 

th 1 g at th k th t i,ht ng of 11 th h m 
tgml ftthsat btop d 

t 5 > h pt al g th wh 1 le gth f the 

g 1 th e p d d po e oa f th h mstn g 

m scl I d g th t n g th lo p t £ th 

t nd q te m k d th t ext d g to th p t o 

1 ol th 1 g pe 11> th po ten r pi ! th 
t I ham t g 

aq h th th gh g n th gi al p t f 

fl bdtondtdtt adtt 
f the tl gh t vith i gul d mpl f the 

f n th ghbo hood flhtpfol d t 

f f th t och I with togflgft b 
hdthtcht ddpSmfthlkstk 
p thglt mmsdthpot ptfth 

gl t m d 


0 th d t d 1 w t m tv th 1 ! 

t e f c th jt d f th th h doe t d pp 

h the k te d d (C mp th j) 

1 g th f 1 t t h md t I 

tn th t h t r d th kn mm d t 

gpg dtht p Ip inddl 

V. th fl { th k d pp i pi 1 b 
d g t d f th t xt 

I g th f 1 th t och t th I 
p al> p 1 1 b t d t d aapp t m 
t 1 p p t d 1 th pt f tl gl t mm 

g ^ a u S i 1 ht fl tt th th th f m 

3lnt.thgl d ffl t 

t the Ln th r f ch I ft th 

m m mb s em t 1 d I p I 1 1 

m th pt I t th t h m t g p 
t s n l>a m b t tl f d th k 

d that h h t 1 tl th I g 1 fl 

th tm I ptmt d nmkd 

t t d by th g t t 'ft g 

thhmt m 1 thlgtdm 1 tl I 


d t th k e 
a 4 1 t d 


gth thgh 
I t I 

I g th 


th I 


k dth 
d t c 


ept^ th 


f t 


fth 


f th th gh tl 
th p I \ I ght t 
d th p 1 In 


t dy 
(ps. 


th 1 mb 
t t) 

6 1 po g th post g fthipj t d 

tat gth thgh th p t 11 d t df w d t 
spe 11) tro g th bt at t d g m 11 

1 th py f rni d 1 11 1 th j d t £ 

C t tl tl h th bt t 

t I g m 11 1 11 t 11 I b i ft g 

th g m 1 d t t g th p I 11 d lly 

fo w d t m th p t eo 1) th gb t q t 

mpl t !y— th post p t f th P 1 i ry t 
p 1 bl> th t d w th th gh f t g t w d 


7 ^dd ct on n w m nearly compl t spo t ne 

0 sly I t g the te don f th p It adduct 

d n d t t em g spont ly at 11 m 

mpl te 

8 r whene yth g mo\ dfr m ou dth 

h p 7 t th me f n d ot t n f the p 1 s a d the 

oc t d f d p s n of th 1 1 mb sp e 

t e 

0 ttl nth thgh bd ted d t ted t rd 

th p t po t eo ly med 1 1 m the c p I 

£ th h p j t St ght bl q ely dow w d a d 

t«r d to th k £ the f m In h ad 1 th 1 m 

1 k f n d d littl wa d th t ch t look 
b k d d 1 ttl t d the 1 s t och t 

d tddw d wd df dThetnl 
f f th f m th b 1 th po t 
1 ghtly n 

\ft th xp { the n p d p ul f th 

h p J t d th t t f th th gh w d th t th 

p t U d t d f n% d th pi een I b twi t d 

t If m k g t g b po mh h the he d f th 
i m p f m b h d Th t t g f the c p 1 

It d th k It d ho t th 0 ect 0 
b t th p 1 d th f m that th > m d p a 
l lly bo be t at th 1 f po t eou fl o 
d wh e th 1 d f th p 1 th h bo 
mdtkd tdgthf tml 

th tni k th pp d f th f mu d th p 1 m 
f d t g ih 

It f th th h p lly h add cl d 

d t t d d It f d t t f thep I 
d I h g f thi. 1 mb p 0 e 

f th I mb th p Wh n th 1 It gi 
iTtdn 1 pddf dtt fth 
th 

\t th m t m th t th 1 d m t ed 
1 g l! t p t f th ps 1 th 

pt ptfth pi t tdfmllwup d 
m k th p t 11 1 th J t th k ncl firm 

1 m k tl £ a 1 p 1 p ct llv Iso f om 

b h i I th p tl th ly m m ts p bl 

th th J t I m i f 1 d t d 

y 1 ght dd i fc. wh th p t 11 

d t d £o d th t h t t ll look m h t 
bk d dthlstht litlylkad 
jlhcplh pat tnd>t 
tw I a d th 11 th f m t y Id to the d p fb 

t wh h bdu tt dttt t d 

4 D t 11 f d te d y f m the 

p 1 of th k p t 1) U f 11 t f 

th 1 g o th th gh b t th p l tl d p t o 

£ th k m b I th ra t f th 

f p g ng £ th 1 we d f th f m rj g w th t 
pp d f th I g Th d c t f th nd f th 

fm mtobp idbythi idl mtu 
gfmjtblwadt Itlh t f 

p £ tl I m t th f m f tn th b f th 1 
t h t bl 4 ly f ad i up d (, tt g th t 
dlth t bdggtthtit til 
fl t f I!) p g th p 1 11 th 1 

d f th £ m t f 11 ih gl t mpl I 1) I g 
th plbhd dblwd tmkmlhg 
It ng t b h 1 d ab llo th h d to p j ct 
£ 1 1 ) d th I 1 1 th p m I th 1 1 

1 lly t f 11 1 th k t m p< t ly 

D t GpbKe dfot 
b L t d g th 1 g 0 th th gh t the kn 
mkdtrt thm Im bthsd f 

th t b a pp tly m t p no n d on th d 



VIETOR ANATOMICAL BASIS FOR THE STUDY OF SPLANCHNOPTOSIS 627 


and producm„ groo%in below and in front of the internal 
malleolus and still more marked behind the malleolus it 
al o produces tension on the scaphoid and on the sole of 
the foot below the bone also alon„ the metatarsal bone 
bz The foot continues the 1 ne of the kg which de 
senbesa slight curve the concavity being directed mcdiad 
The inner ed e of the foot forms an angle opening inward 
at about the level of the scaphoid or a little anterior to 
this bone The first metatarsal bone and the great toe 
form the anterior limb of this angle this anterior bmb 
extends forward and still farther mediad \Vhen the knee is 
extended and the fascia of the leg made tense tbi position 
of the foot is more firmly maintained 

bj ^\Tien the knee is relaxed and flexed and the 
forward part of the foot is taken hold of this latter can be 
moved laterally toward the ankle both directly and wnth 
some rotation a similar rotation can also be developed 
m this region by graspmg the heel from the sole When 
the knee is extended these motions are much restricted 
b4 The tension which extends down along the outer 
side of the leg when the knee is extended passes to the 
external malleolus thence to the sole and also to the 
dorsum of the foot espeaally opposite the last four toes 
this last tension is best felt when making slight counter 
pressure against the dorsum of these toes The tension is 
also conveyed behind the external malleolus whch is 
drawn slightly upward and forward the whole kg seeming 
to rotate inward The same tension appears to exist on the 
posterior surface of the leg 

bj The heel was onmnallv on a hi her plane than the 
front of the foot Brin mg the forefoot up mto the same 
plane as the heel makes the tendo achiUis tense especially 
towards the inner head of the gastrocnemius wbicn latter 
appears to become displaced toward the antero internal 
side (tension m fascia) It is easier to evert the foot after 
cutting the tendo achiUis not direct eversion but tbe heel 
rotates forward and inward 

b6 ^^'hen m the original position of flexion tbe thi'’hs 
a e adducted and rotated inward both le s and feet arc 
held in the same relative position The crest of the tibia 
looks inward and a little forwa d Viithout ebang ng the 
position of the thi hs the crest of the tibia can be brought 
directly forward only by outward rotat on of the leg at the 
knee E tension at the knee is favored by outwa d rota 
tion of the kg at the knee then forward rotation of the 
pelvi islesmaked 

b; ^\Tien the thi hs are adducted and rotated inward 
the foot looks inward and a little forward if held so the 
foot can be brought directly forward by slight rotation but 
it can not be abducted so that the toes are directed forward 
and outwa d w thout being al 0 everted 

b8 If the leg is rotated at tbe knee so that the crest of 
the tibia looks forward the foot can be abducted slightly 
(10 degrees or less) without eversion This is about the 
usual relation between the axes with reference to the axis 
of the crest of the tibia which is directed inward to the axis 
of the foot and if prolonged would terminate about the 
tarsometat rsal joint To bnn'' tbe foot into the axis of 
the t b the toes must be turned in 
bg \Vhen the lower extremity is extended adducted 
and rotated inward so that the patella looks forward the 
foot cu e so as to continue the internal concavity of the 
leg the ends of the toes lying in an oblique line the end of 
the great toe being the most distal 

bio After the hamstring muscles are me ed the leg 
tend more to rotate outward at the knee Mter aB the 
mu cles below the knee a e mcised also the vessels and 
nerves mcludmg also all the deep and superficial fascia 
except such as keep the knee jomt mtact the knee still re 
turns spontaneously to flexion (a24) 


From the dissections noted it might appear 
that the close union of the peh is and the femur 
at term is due to limitations present in the 
capsule of the hip joint But it will be noted 
that these dissections w ere made b> examining 
the hip joint with the hbrous tissues of the 
pelvis and of the thigh more or less mtact 
It will also be noted that as the fibrous tis 
sues of the thigh are incised the action of 
this region upon the pelvis becomes progres 
sivel> lessened (ai5) 

In another series of dissections b> means of 
fractional circular incisions of the thigh from 
the knee upward extending inward to the 
femur the pelvis and the capsule of the hip 
joint were freed from the action of all con 
ncctions with the firm fibrous tissues of the 
thigh and it was then found that the head of 
the femur moved freel> within the capsule 
without affecting the pelvis Hence the 
inference appears justified that the pelvis is 
acted upon as above by the femur because of 
firm fibrous tissue connections between the 
pelvis and the femur and between both of 
these and the capsule of the hip joint 

Thus this study shows that through its 
firm fibrous tissue connections the thigh 
exerts a powerful influence upon the bod> 
form — as far caudad as the feet and toes and 
as far cephalad as the abdomen and thorax 
Its influence caudad is seen to be exerted 
through the direct contmuit> of its fibrous 
tissues — not only those related to the deep 
fasciaj and the muscles but also those of the 
great nerve trunks and affecting markedly the 
bones and the articulations 

Its influence cephalad is more complex 
The continuity of its firm fibrous tissues is 
less simple and its influence is exerted more 
directly upon and through two other complex 
structures — the pelvis and the lumbar spine 
(both singly and m combination) and thence 
to the lower thoracic vertebree and the thor 
acic cage and through this latter to the cer 
vicothoraac vertebrie and the head We are 
thus led to the studj of these more cephalad 
structures 

THE ANTEROPOSTERIOR SPINAL CURVES 

Four anteroposterior spina! curv es are 
developed in the supine position at birth — 
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ceniLil ind lumbob'icral anterior comc\iliC!> 
and thoracic and sacrocncca gcal anterior con 
caviticb Of the t four cur\ c two ire organic 
(the lumbo aerd and the sacrococcNgeil) ami 
two are functiond (the ter\ical anti the 
thoracic) (Fig 8di e ^ 8 Iig ii e f) 
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spine — mrii and slrjif^hl 


spontaneous t ndenc\ lotcard lleMon of the 
head and ncik \\hen the head of the child i 


unsupported it >icld to gravity and filU 
freel> either lorward or backward and less 
freelj to one or the other side These bend 
ing movements take place not between the 
head and the spine but in the cervieal verte 
bra. the onl> direct movements of the head 
on the latter being the slight nodding move 
ment of the occipital cond> les on the articular 
masses of the atlas In all other movements 
one or more of the cervical vertebra move 
with the head The forward and backward 
bending movements ma> be direct but the> 
tend to be accompanied b> a lateral move 


ment which adds more or less lateral rotation 
of the cervical vertebre 
In the supine position with the occiput 
resting on the amc hori/ontal plane as the 
trunk the head pontaneous!) assumes a 
position of more or It s flexion the chin tend 
ing to come to rest more or less above the 
level of the sternal notch When the face is 
held anterior the head in this position rests 
upon the lower part of the occipital protu 
berance But it can not balance spontaneous 
Ij upon this small point so when support is 
removed it tends to rotate laterallj (the face 
looking more and more outward as well as 
forward and a little downward) to one or the 
other side tending to come to rest on the 
xcipitopaneta! lateral junction on the occipi 
lopanctotemporal junction or even on the 
lateral surface of the pinctal bone above the 
temporopanct ll junction (Fig a b h 
Pig ^ b t 1 j) 
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Dc elopment of ccrical anterior convex 
cur es tilh or aithoul lateral de lalion and 
iitlh or iiilhoHt lateral cunalnre As soon as 
the child is born and falls supine upon a 
resisting surface whether the head falls into 
spontaneous flexion or is more or less extend 
ctl It tends to develop a cervical curve the 
convexitj of which is anterior and also a 
little toward one or the other side with some 
rotation of the vertebral bodies toward the 
line of the face 

When the head falls in spontaneous flexion 
with the occiput resting upon the same 
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supporting plane as the trunk palpation 
re\ eals a slight high anterior cer\ ical con 
\e-^iU (similar to I ig 8 f) ^\lth con\exit> 
perhaps increasing some\\hat and adding a 
lateral de\iation as the flexed head falls side 
^^a>s (Compare ^Mth Fig 9 a b c d) 

If nou the head is extended *^0 that the 
face mo\ es into a plane parallel ^\ ith the hor 
izontal plane upon ^\hlch the trunk rests one 
notes a de\ eloping tension of the soft tissues 
on all Sides of the neck \\hich latter narroivs 
and elongates this tension leading towards 
upward and foia\ard traction upon the front 
of the thorax The tension and traction are 
exerted upon the thorax both directlj and 
mdirectlj the latter through the medium of 
the anterior portion of the shoulder girdle the 
claxicle (Fig f g Fig 8 compare a and b) 
Palpation now rex eals a more marked ante 
nor cerxical con\e\it> which extends lower 
down towards the thoracic region 
A lateral dexiation is added if the head is 
rotated to one or the other side This lateral 
dexiation max extend downward through the 
cerx ical region and inx olx e the cerx icothoracic 
junction or ex en the upper thoracic x ertebr® 
The spines follow the occiput so the conxexit> 
of the lateral dex lation («pinous processes) is 
to the side opposite that upon which the 
head rests The lateral dexiation is accom 
pamed bx «ome rotation of the bodies of the 
X ertebriE these bodies mox mg m the direction 
of the face (compare xxith Fig 9 a to h) 

In connection xxith the lateral rotation of 
the head there ma> be dex eloped also a 
tendenc) toward lateral curxaturc of the 
cerx ical column Ths is because of the fact 
that the final support of the head max pa-^s 
to a higher or a lower lex el than Us junction 
xxith the upper cerx ical pole which is thus 
called upon to ascend or descend xxhile the 
lower cerx ical pole tends to be kept near Us 
former lex el by Us attachments to the 
shoulder girdle and the thorax (Fig 9 com 
pare a to d with e to h) The transmitted 
stress increases xxith the extent of the rota 
tion and as U is difficult for the cervical 
X ertebrai to curx e laterallj the stress extends, 
directlj to all the tissues of the column of the 
neck Attempts to reltexe this stress b> 
turning the rest of the bod> to folloxx the 


head ma> increase the stress on the cerx ical 
column if the low er pole of this column is thus 
raised still higher aboxe the supporting plane 
bj the greater lateral extension of the shoul 
der to the outer side of the spine I Ills calls 
for a relatix el> greater descent of Us upper 
pole to permit the side of the head to rest 
upon the same supporting plane (It is impor 
tant to note that the lateral position leads to 
a forward sliding of the xxhole shoulder girdle 

A ccphalocerx ical posterior coneaxU} e\ 
tending upward be>ond the cerx ical region 
to the occipital protuberance is more or less 
cxidcnt (Fig 8 g Fig 9 a to h) according to 
the degree of backward extension of the otci 
put bejond the upper cerxncal pole and 
according to the amount of soft tissues 
present 

Wliea the roaodible the attached tissues m front of and 
to the side of the cerMcal spue and also the clavicle 
are removed and the head is then allowed to fall forvia d 
u spontaneous fie ion the front of the cervical spine » 
seen Inng m an anterior conv ex cun e which is less marked 
than before dissection v.hile the back of the cervical spine 
and the cephalocerv ical postenor concavity are both 
obscured by the soft tLsues (similar to Fi^ 8 f compare 
with Fig i b) Then if the head is placed in nudextension 
so that the face ts in a plane parallel with the plane upon 
which the trunk rests the antenor con exity of the front 
of the cervical spue increases the back of the neck 13 
raised from the table u a poster or concave curve which 
merges nth the now 1 tble cephalocenical posterior con 
cavity both somewhat broken b> the sa«»gu" of the soft 
tissues (Fig 8g) As the soft tissues are 'Tadually removed 
f om the man^ble and from the front and sides of the 
cervical vertebra the tension and traction upon theclavncle 
and thorax pro„ressi ely dimmish these latter fallm a 
I Wlc downward and backward (compare Fi 3 h with 1 ig 
8g) 

Removin*' the soft tissues from also the back of the cer 
ical spme and from the occiput below the protuberance 
but leavug the nuchal and other li aments sufCciently 
utact to preserve the relations between the occiput and the 
cervical pine as well as between the individual cervical 
vertebrx and plaon" the head m forward flexion one 
notes the disappearance of all the cervical curves described 
The cervical ertebrs with the exception of the atlas and 
perhaps a little of the axis Iiemastrai ht line honzontall> 
on the table the rug of the foramen magnum is earned 
forward and looks a Little backward and downward and 
the atlas owug to its close connections follows the 
articular base of the ocaput and wnth perhaps the aid of 
the axis forms the cephalic arm of a sb ht antenor cervical 
concavity The cephaloce^^^cal postenor conca ity almost 
disappears the head and neck l>’u on the table m almost 
a strai ht line from the lower part of the occipital pro- 
tuberance downward (Fig 9 a b compare with Fi 8 
e I 7) In these illustrations the cervical anterior concave 
curve does not appear because u the dissected subject the 
apposition of the ocaput and the atlas with the immediate 
ly succecdug cervical vertebra: is so close that the bne of 
their separation 1$ cot shown But as soon as the acuteness 
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Deoelopnienl of the straight cer teal spine 
uith or dUhoul lateral deiialion and uilh or 
dithoiit lateral curvature The foregoing exper 
iments seem to demonstrate that extension 
of the head de%elops the cerxical anterior 
con\ex cur%e while flexion of the head causes 
this cur\e to decrease or disappear and es 
pecially in the dissected specimen made b> 
remoxal of all the soft tissues to be replaced 
by a more limited anterior con\exit> or e\en 
b> a short high anterior cervical concavity 
the rest of the cervical \ ertebr-e 1) mg straight 
But further stud> of these experiments 
shows that the real factor in producing the 
above anterior cervical convexities is the 
anterior inclination of the cervical spine 
which is developed even when the head is in 
spontaneous flexion by arbitrarily displacing 
forward the articular base of the ocaput and 
the closely connected more mobile upper 
cervical pole into a plane which is anterior to 
the plane in which the less mobile lower 
cervical pole is held by its continuation with 
the more stable thoracic vertebra And this 
forward displacement of the articular base 
of the skull which occurs in the supine posi 
tion even when the head is in spontaneous 
flexion is increased w ith extension of the head 
because in the upward and backward rotation 
of the head upon a transverse axis which 
occurs when the head is extended the area of 
excursion of the back of the head is m this 
position limited by the resisting surface of the 
table upon which the head rests 


When this resisting surface is removed and 
the head left free to rotate the occiput takes 
Its normal position posterior to the cervical 
vertebra; the articular base of the occiput is 
not displaced forward anterior inclination of 
the cervical spine does not occur and exten 
Sion of the head to bring the face into the 
frontal plane does not produce a cervical 
antenor convex curve The upper cervical 
pole (and its union with the articular base of 
the occiput) and the lower cervical pole then 
lie m the same plane and the cervical spine 
remains straight Secondary modifying fac 
tors are the attachments of the segments of 
the cervical spine anteriorly to the cranium 
and to the front of the thorax including the 
thoracic portion of the shoulder girdle and 
posteriorly to the cranium and the back of 
the thorax including the back portion of the 
shoulder girdle (Compare Fig 9 a to h with 
I ig 10 a to h) A lateral deviation occurs 
also m the straight spine if the head is rotated 
to one or the otlier side But the tendency 
toward the dev elopment of a lateral curvature 
as the result of the lateral stresses noted 
under the development of the cervical an 
tenor convex curve does not exist in the 
same degree because m this position the 
straight cervical spine is supported by the 
honzontal plane upon which the trunk rests 
(Fig loc d g h) 
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1 Sho in„ the cemcalcune \Mth the add tional 
demonstration of the lumbosacnl anteror con\etcur\e 
a to h The ame subject and the ame positions is tho c 
shown in 1 1 ure 9 cacept that the lower extremities have 


been e tended adductc I and rotated in vard thus add 
in„ a forward and dovnnard rotation of the pelvis and 
re ultin m an exten ion of the lumbosacral anterior con 
vex cur c 


the rest of the cervical spine lyin strai ht (compare with 
1 1 8 e 6) 

If no chan e is made but to rotate the head so as to b inR 
the face into the frontal plane (1 1 d) a cervical or 
cer icothoracic anterior inclination or flexion and ace ical 
or cervicothoracic anterior convex cur e are developed as 
m the preceding cases (compare v ith Fig 8 c 3 8) 

But if the cer ical spine is straightened and the head 
alio ved to rotate m the same way after all obstacles ha e 
been r moved from the path of the occiput (Fig itg) the 
ccr ical spine lies upon the horizontal plane wh le tl e 
occiput comes to est dorsad to the line of the spine And 
again there develops no ante lorinclmation or fie ion nor 
cur ature of the cervical or cervicotho acic spine thi 
remainin" straight (compare ith I ig 804 4) 

In the casts in I igure 8 e 4 s there is shown a h h 
si ht anterior concavity which may be due to the fact 
that the occiput was brought to rest at a slightly hi her 
le 1 than th t which would bring its a ticular ba e into 
e act line with the cenical spine If the support for the 
occiput be not adjusted c actly the atlas may rest on the 
ed of the ho uontal plane supporting the cervical spine 
and the trunk \s a result the articular base of the occiput 
may sag and th sag transmitted to the anter or crtebral 
li ament may raise the ce cal vertebrae in a si ght an 
tc or con c curve from the second to the seventh w th 
Its maximum about the fourth If on the other hand the 
articular base of the occiput rests on the edge of the 
1 orizontal support g plane this cause it to move a tnlle 
forward of the line of the cervical column perhaps ca ryi •» 
mor or less with it the atlas and producing a sight 
ante or concavity s m la to that seen in acute fle on of 
th 1 ead m I igure 8 e 6 When the occipital support 1 

ctly adjusted the stress is di ided equally between the 
ante lor and posterior ve teb I ligaments and no ana 
t on in the strai ht cerv c 1 column is observed 

In the supine position when the cer\icil 
spine is straight a slight interior convexity is 
seen along the ventral surface of the lower 
cervical and upper thoracic vertebrx (Fig 
8ei2457rigiiidg) This appears 
to be due to two ciu'^es (i) the forward pro 
jection of the x ertebral bodies due to the pres 


sure forward upon the spinous processes b> 
the resistint supporting surface and ( ) the 
increasing depth of the v ertebral bodies and 
the increasing length of the spinous processes 
in this region The spinous processes of the 
thoracic vertebrx continue to increase in 
length but they also become bent forward 
at an angle and become imbricated As this 
change occurs the anterior convexity of the 
ventral surface decreases and the thoracic 
spine appears straight or by contrast with 
this temporary cervicothoracic anterior con 
vcxity and the definite lumbosacral anterior 
convexity the thoracic spine may appear to 
show a slight anterior concavity As the 
cervical vertebrx are raised the pressure from 
beneath is lessened or removed the anterior 
convexity of the ventral surface disappears 
(Fig II d Fig 8038) and the increasing 
depth of the bodies and backward projection 
of the spinous processes are clearly seen 
(Fig II d) 

Although the straight cervical spine is con 
sistcnt with full extension of the head a 
cervical anterior convexity may be developed 
by continuing the rotation of the head into 
hyperextension this movement without for 
ward inclination or flexion of the cervical 
column displacing backward the articular 
base of the occiput and the attached upper 
cervical pole (Fig 7 compare e with d) 
Again With the head extended to practically 
a nght angle with the uppermost cervical 
vertebra, (the relation existing in the straight 
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cer\ical spine) the cer\icothoracK spine ma\ 
be inclined forward in a bne. antcrnrK ton 
ca\ e cur% e \\ ithout altering this long cur\ e 
further extension of the head (h\ perextcnsion) 
would lead to the development of a cervical 
convex curve a just noted m the straight 
cervical spine (I ig ii c) 

The ccrvicil anterior con c\tl\ ts not an 
organic cure at birth but is the result of post 
nital factors The imal conclusion from this 
stud> is that no cervical curve are organic 
at birth all are postnatal and are developed 
as a re ult of the struggle between (i) the 
instinct to bring the face into the frontal 
plane and (2) an acquired forward inclina 
tion or flexion of the cervical or cervicotho 
racic spine The former is antagonized and the 
latter is favored b) the anterior connections 
of the head and of the neck and its viscera 
with the shoulder girdle and with the trunk 
audit viscera 
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The earliest postnatal factor mov mg tow ard 
the development of a cervical anterior con 
vcxil> is interference with the backward 
projection of the occiput dorsad to the spine 
b\ the bringing of the occiput to rest upon the 
same plane as the more antenorlv attached 
spine z.'i in the ordmarj assumption of the 
supine position This factor is present even 
when the head is flexed but its action m 
creases as the head is extended \\hen the 
occiput IS given free pla> to lind its normal 
position dorsad to the cervical spine the ccr 
vical spine remains straight whether in flexion 
or extension 

The free movement of the cervical spine at 
terra when the excursion of the head is not 
restrained shows that the lirmer librous 
tissues connected with the bones exerci e a 
less marked influence on v anation in the rela 
tive position of the individual vertebra; than 
do the softer tissues (muscles and viscera) and 
their related fibrous ti sues the curves beino 
more and more modihed as these softer tis 
sues are remov ed Hence it seems apparent 
that while the anterior inclination or flexion 
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Fi„ 14 Some intermediate sta es occurnn" in the 
lower extremities as thej pass from the prenatal po ition 
of Sexion abduction and outnard rotation toi ard the 
adxanced postnatal position of extension adduction and 
inward rotation so that the patellT look forward a Same 
subject as in Fi'mre : but the head has been alio \ed to fall 
m spontaneous flexion mth sli ht rotation to the r •’ht 
and mth the loner extremities adducted and rotated 
forn ard m the plane of the pontaneous flexion of the th h$ 
Becau e of the firmness of the deep f b ous tissue contrac 
tioss there i a sli ht return toward abduction and out 
ward rotation of the legs and feet b Same subject as m 
14 a but approximate return to the intra uterine tion of 
flexion of tne lower extremities on the pel is and of the 
peUns on the spine c Same subject and same position as 


m b but with incrca ed flex on of the pehis and lumbar 
pine the knee a e no extended and the thi hs ome 
1 hat abducted to afloiv for the increased pres ure of the 
abdominal contents from the increased flexion of the 
spine d Same subject and same po itionasmi4a but with 
thetbi hsadducted rotated m sard and flexed at an an !e 
of Qo degrees with the plane upon which the trunk rests 
and held m this position b> bein*^ tied just abo c the knees 
to a erlical plint On account of the firmness of the deep 
fibrous tissue contractions the e 1 a si ht eturn toward 
abduction and outward rotation of the le s and feet e 
\ewl> deadadult men (r s^^ld II Id PI otos) ihornn 
spontaneous resumption of the at term position of abduc 
tion and outward rotation of the thi hs but with the lower 
extremities extended at the hip and knee joints 


of the cenical or cerMcothoracic spine is 
determined b\ the relatue positions of the 
articular base of the occiput and the lower 
pole of this portion of the spine cur\ ed \ 'iria 
tions of the line of this 'intenorI> inclined 
spine depend upon \anation in the balance 
of the muscles and \iscera thereto attached 
the location of the angle of flexion depending 
on the location of the point or points upon 
w hich the force of the flexing factors conx erge 
Hence thecurxemaj de\elopmoremarkedl> 
from the upper pole or from the lower pole 
The ease with which at term the ccrxical 
spine can be straightened or oxerflexed or 
ox erextended suggests that an equilibnum 
has been exoixed in the deep fibrous ti sues 
as xxell as betxxeen the muscle flexors and 
exten<=ors But the cerxical xiscera remain to 
be considered and two facts regarding the 
cerxncal xiscera attract attention in this di 
rection (i) these xi‘?cera are all located on 
the anterior or anterolateral portions of the 
cerxical spine and (2) nearlj all of these 
xiscera haxe continuous relations xxith the 
flexor surface of the trunk spine and the 
trunk caxities and their contents 


THE LUMBOSACRAL ANTERIOR CONVEX 
ANGLE OR CURVE 

It has alrcad) been shown that a lumbo 
sacral anterior convexity (angle or curve) 
develops in prenatal life and is present at term 
even when the lower extremities fall into their 
spontaneous attitude of flexion abduction 
and outxxard rotation (Fig 8 d i) The 
lumbosacral anterior conxexit> differs from 
the cerxical curxes in that it is an organic 
curxe being fixed m prenatal life b) the con 
nections of the inxolxed bones although it is 
capable of functional modification Its basis 
IS a more or less pronounced hxperextension 
of the sacrum But the studj made in Figure 
17 j k shows that antecedent to the hjper 
extension of the sacrum a lumbosacral 
rounded angle or an anterior conx ex lumbo 
sacral curxe is present in the straight spine 
this angle or curxe being formed bx the con 
tmuation of the lumbar xertebra; with the 
rapidl> decreasing anteroposterior diameters 
of the sacral and coccxgeal xertebrT 

This studj has also shown how the lum 
bosacral curx e is related to and modified b} 
the position of the lower extremities (thighs) 
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acting through the intermtdiition of the pel 
\ts Further i5tud\ seems, to how that this 


curve npparcntl> develops as the anterio 
bodj concavitj of the embrjo straighten 
with extension of the spine and that it appar 
entl} becomes fixed as the pthic bone be 
come attached to the spine and to each other 
Ihus at term in attempting to re tore th( 
earlier anterior concave curve of the spine b) 
flexing the pelvis upon the spine through thf 
medium of the low cr extremities and carrv in<' 
the flexion progrcssivel> upward we car 
praeticall> completeU change the lumbosacral 
anterior convexitv to in anterior concave 
curve onl) a slightlj projecting ndge mark, 
ing the location of the former lumbosacral 
an^lc 1 he organic nature of the curve is 
shown b> the persi tonce of this ridge m spite 
of the flexion is a whole and b> the compres 
Sion which the act of flexion is seen to exert 
upan the intervertebral discs as high up as 
the eleventh or twelfth thoracic vertebr'c 
B\ succe sivc separations of the pelvic bone 
from each other anti from the spine without 
other change of position the lumbosacral 
anterior convexitv can be graduallv but en 
tirclj removed except for the line of demar 
cation at the upper end of the «icroeocc>geil 
inclined plane (the lumbo acral an le) the 
inclination of thi plane now apiiearmg to be 
due to the decreasing anteropo tenor diam 
eters of these terminal vertebra. 
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bosacral an"Ie into an extcncletl antenorlj convex lumbo 
sicral curve which ma> even e tend upward so *is toforma 
lumbosacrothoracic anteriorlv convex curve (I it; 8 c d 3 
1 1 12 a to h 1 1" 3 a to h) 

UeRinnin" with flexion of the lower extremities on the 
pelvis and of the pelvis on the pine as m the inlra 
uterine position (I g 14 b compare with I ir i) and in 
crea inj, the flexion as in Figure 14 c but to a still greater 
degree the lo\ er extremities being more and more at 
ducted we fnl that the lumbosacral curve and an le 
d appear except for a slight rcmini cient ndge at the 
site of the former angle The lumbar spine and the 
sacrum now form a continuing line very shghtlv curved 
with the concavity anterior this curved I ne caudad to 
the tine of the thoracic pine bein" in si ht hyperextension 
Several sli ht subsidiary nd e above and below the 
lumbosac al ndge show the amount of pr ssurc and tension 
undergone ly the intervertebral discs TTie lip of the 
sacrum nd the coccy^x continue the floor of the pel in a 
curve the conca ity of hich looks cephalad Hyperex 
tension of the spine which forme ly be an with the sacrum 
is now seen beginning faintly m the upper lumbar ertc 
Irarfl 15 ? 4 In 3 the th hs are more abducted so 
that the knees rest on the box just outside of the ribs ) 

If the flexion is still more increased the lumbosacral 
concave cu e deepens yicldm being least m the lower 
luml a and upper sacral reg ons more of the acrum cn 
ters into th pelvicfloo vhich deepens and groi s broader 
f om behind for a d Ilyperextens on of the 1 mbar 
spine i no\ dehnitely inaicaled being more marked 
above less marked below as it curve forward to join the 
sacrum (Fi 5 5) 

I inally ncrca ing the fie on to about the lumbo 
thoracic junction we f nd that the crests of the il a point 
practically do vnward and the anus points up vard an I a 
little I ackward The lumbosacral concavity deepens the 
h he lumba and the lo er sacral ertebr® entering into 
t more dehnitely the lo ver lumbar and the upper sacral 
re ons St 11 y iclci ng least The floor of the pelvis broadens 
stllm re from behind forward as more of the lowersac um 
tends to enter into it Hypere tension of I mbar sp ne is 
more pronounced ab eand less marked belovvfFi'’ 6) 
When the lumbosac al ante or con ex curve is de 
el ped to a maximum by e tending adducting and ro 
tat ng inward the 1 wer extremities so that the patella: 
look forward and then an inci on 1 made through the 
ymphy 1 pubis the lumbosacral ante lor con exity 
ho s a deinite rel ation and flattenin'' of the cunc 
(Il 17 a 1 ) If ad litional inci 10ns a e made throu h 
both aero il ac articuhtions the lumbosacnl anterior 
con c Ity shows a much mo e ma ked rel xation and 
flattening of the cur e(Ii 7 c d) Thee tension of the 
sacro iliac ncison on the ht side upwa d throu h all 
the soft t sues to the t clflb rib cau es furthe markcl 
rela ation and almost complete disappearance of the 
cu c V th ag m of the left pel is and loin otation of 
th pel IS and I mbar crlcb to th left and de elop 
ment of a 1 g 1 ft lumbothorac c con e cur c which can 
I e traced a hi h as the ccond thorac c ertebra On the 
left side the ten psoas liaco s seen holding up the left 
P I i Cli 7 e (I 

Connecti „ the r ht lateral incision 1 ith that through 
th ymphy 1 and continu rir^ it up ad along the n ht 
id of the I ole p ne we note that the lumbosacral 
pot nor conca ity has di ppea cd but I ht may still be 
een n a mall arc and ten on o the I ft psoas il acus 1 
ell 1 0 n 1 emain f the Ion" left convc itj can be 
t cc 1 esp daily in the m dtho cic vertebra: but the 
I er thorac an 1 e peciallj the upper lumbar vertebra: 
ar dr n to the left by th psoa iliacus and quadratus 


lumborum the sacrum and coccyx svin mg to the n ht, 
because of the separation of the sacro ihac articulatiorj 
(Fig 17 g h) 

\fter the removal of all tissues on the left of the spine 
as previously done on the n ht the spine he strai ht an I 
flat the only trace of cur ature being the postural anterior 
convexity at the cervicothorac c junction already noted 
(the anteroposterior diameters of all the vertebru mcreas 
in" with the sum of the diameters of the bodies and the 
back ard projection of the lamim: and pmous processt 
as the pme rests on a non yicldm" surface) and the anterior 
con cx curve of the anterior surface of the junction of the 
fifth lumbar v ertebra ith the sacrococcv geal inclined plane 
or anterior conca e cur e no posterior spinal concavity 
existing when the head 1 alio ed to extend 1 ithout 
obstruction to the occiput (1 1 171 j k) 

SACROCOCCVGE \L ANTERIOR COM^AVE CURVE 

The sacrococcy geil anterior concave curve 
IS an organic curve developed in prenatal 
life and present at term 

Beginning with the attempt to restore the 
embrvonic anterior concavitj of the spine 
from the lower thoracic region to the cocejv 
(Fig i;y 6 compare with Fig i6 17 1^16 
and with Fig 14 c) and reversing the steps of 
this experiment one sees that progre'ssiv el> 
as the flexion of the lumbar spine and pelvis 
decreases and mov es into extension the lum 
bar spine decreases in hvpere^tension and 
falls into line with the thoracic spine the 
latter losing the slight concavo convex line 
developed b> the stress from below and be 
coming straight (or with a very slight anterior 
concave curve) (Fig j, ^ j F compare 
with Fig 16 IS 16 ij 14 II 12 / - andwith 
Fig 14 c b d Fig 2 a) At the same time 
the sacrum first follows the lumbar spine in 
becoming straight (Fig i:) 4 3 and then 
moves into h>perextcnsion (formin^, the lum 
bosacral angle whose apex is directed ante 
norI>) being now directed obliquclv down 
ward and backward with a tendencj to be 
come slightly concav e anteriorly particularly 
in Its lower portion (Fig 15 F compare with 
Fig 16 / 2 and with Fig a) Thecocevx 
follows the sacrum but does not so entirely 
lose its forward direction thus giving with 
the lower part of the sacrum a definite sug 
gestion of anterior concavity to the posterior 
wall of the pelvis (Fig F Fig 8 e i to 8 
compare with Fig i6 1 -) 

However other processes than extension 
and hvpercxtcnsion of the spine are involved 
in the production of the sacrococcv gcal an 
tenor concavitv Figure 17 1 j k show the 
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marked changes tthich ha\e taken place ir 
these vertebra; as compared with those inort 
cephalad espcciallj m the direction of dtmi 
nution of their ventrodorsal diameters thi: 
lactor tending to produce an anterior obliqut 
or concave line when seen in profile ever 
though no posterior convexit) appears 

MODELING OF THE 1 ELVIS 

\foddi)jg of the pci ts (the abdominal floor] 
6 \ the lodcr extremt{ie$ and the lodcr spine 
This stud> has previously shown that fiexior 
and extension of the low cr extremities (thi^jhsl 
produce respectively backward and forward 
rotation upon a transverse axis of the pelvis 
as a whole and the preceding study of the 
lumbosacrococcv geal spine has shown marked 
changes in the modeling of the posterior wall 
of the pelvis as this latter structure is more 
and more flexed upon the spine (Fig 15 
j to d compare with Fig 16 // to // and 
with I ig 14 b c (!) 

Summing up the intrinsic modeling of the 
pelvis at termby thelowcrcxtremitie (thighs) 
in the supine position one note that flexion 
of the thigh move toward making the pel 
vie cavity more rounded less deep broader 
laterally and broader caudocephalad with 
relaxation of the floor (I ig 15 F compare 
with Fig 16 1 and with Fig a) While 
extension of the thighs moves toward making 
the pelv ic cav ity more funnel shaped deeper 
narrower laterally and narrower caudo 
cephalad with advancement ventrocephalad 
of the floor fFig i$E compare with Fig 16 
j 4b and with Fig 14 1) Furthermore 
the most complete intrinsic modeling of the 
pelvis IS due both to extension and to adduc 
tion and inward rotation of the thighs plus 
extension of the knees this modeling bein" 
most complete m the advanced postnatal 
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17 rypcrimentil study of a second path of evolu 
tion of the lumbo ac al anterior conve curve developed 
retrogress vel> b> successive sections of the attachments of 
the pelvic bone to each other to the spine and to the 
thi ns Consequent reduction of the spine to its earlier 
condition of absence of all organic curves except the lumbo 
sacral angle which latter now appears to be due merel> to 
contrasting anteroposterior dehcicncy in the sacrococc> 
geal vertebra a b Same subject as m I-tgure 3 (9 
L\III) The lumbosacral anterior con ex curve is de 
velopcd to Its maximum by e tendm adductin and 
rotatin" inward the lower extremities Then section 
through the s}mph>sis pubis results m a definite relaxation 
and flattening of the curve c d \dded incisions through 
both sacro ihac articulations result m a marked increase 
n the relaxation and flattening of the curve e f E tend 
mg the ight sacroiliac incision upward through all the 
soft tissues to the ti elfth rib causes further marked 
elaxation and almost complete dt appearance of the curve 
w ith sagg ng of the left pelv is and loin rotation of the pelvis 
and lumbar vertebrs to the left and development of a 
long left lumbothorac c convex curve which can be traced 
as high as the second thoracic ertebra The left psoas 
liacus IS seen holding up the left peU is g h Connecting 

position of the lower extremities 1 e exten 
Sion adduction and inward rotation 

a The spontaneous position of flexion abduction and 
outward rotation of the lo er extremities (thi hs) is 
accompanied by a practically strai ht lumbothoracic spine 
and by an obtuse lumbosacral an le (apex ventrad) rather 
than by a ver> defnite lumbar anterior convex curve 
From this angle the sacrum is directed obliquely dorso 
caudad to the hori ontal then slightlj curving caudo 
ventrad it forms a short curve whose concavity looks 
entrad The pelvic cavity is rounded resembling the end 
of an elongated melon The pelvic floor looks rather 
d rectly cauded it is almost ertical (dorsoventrad) but 
forming a sight curve whose concavity looks cephalad 
(Fig i^F compare with I ig 6 / and with Fig 2 a) 

b Then the adducting and the rotating inward of the 
thighs so that the knees approach each other (without 
materially alte ng the an le of flexion) cause a definite 
convex curve to appear in the lower lumbar vertebrx the 
upper lumbar and lower thoracic ertebr® sagging a little 
into si ght anterior concavity before the former straight 
1 ne of the thoracic spine is rega ned The stress upon the 
sp ne IS shown by the projection of the intervertebral discs 



h 1 j k 

the right lateral mcis on \ ith that through the symphysis 
and contmuin„ it upv a d alon the right side of the whole 
spme the lumbosacral postt-rior concavity di appears from 
viev thou hli ht may still be seen throu h in a small arc 
and tension on the left psoas iliacus 1$ well sho -n Kc 
mam of the long left convexity mav be t aced especially 
in the midthoracic vertebra but the lower thoracic and 
especially the upper lumbar vertebra? arc d awn to the left 
by the psoas iliacus and the quadratus lumborum the 
sacrum and coccyx swin mg to the right owing to the 
separation of the sacroiliac articulation 1 j After 
removing all ti sues on left of spine as already done on 
thenght and flexing the head we And that the v hole spine 
lies straight and flat the only trace of curvature being the 
si ght anterior concavity at the upper cervical pole the 
slight anterior convexity at the cervico thoracic junction 
(both of these curves having been already noted as being 
functional and been so demonstrated) and the anterior con 
vex curve or angle formed by the junction of the fifth 
lumbar vertebra with the sacrococcygeal inclined plane or 
anterior concave curve no posterior spmal concavity 
appearing k U hen the head is extended and the excursion 
of the occiput dorsad to the spine is unrestrained the 
anterior concavity of the upper cervical pole disappears 


from the fifth lumbar to the eleventh thoracic The 
sacrum passes obi quely dorsocaudad as m 15 F but 
apparently to a less extent passing into the sacrococcygeal 
concavity which look ventrad Ihi concavity is length 
coed and it is more flattened approachin" the horizontal 
And while the dorso entral depth appea s shallower it is 
really the same in its more cephalad portion and increased 
m Its more caudal portion The pelvic cavity has no\ 
become bowl shaped its cephalocaudad diameter is 
lengthened it is narrowed laterally and its depth is in 
creased toward the pelvic floor The pelvic floor is directed 
3 little more obliquely vcntrocauaad beginning more 
abruptly toward the tip of the coccyx (I ig 15 r compare 
with Fis, 16 y <5 and ith Fig 14 a) 
c Then if c tension of the thi hs and knees is added 
the lumbar anterior convex curve becomes more pro 
nounced and e tends further cephalad involving mo e or 
less of the tho acic p ne The lumbosacral an le ap 
proachesawell roundedr ghtan le all the lumbar and some 
of the lower thoracic ve tebrx project ventrad in a marked 
anterior convex curve decreasing cephalad and sagging 
into a slight anterior conca ecur e just before the straight 
line of the thoracic spme is regained The sacrum passes 
dorsad almost at a right angle and almost m a straight 
line winch includes the upper part of the coccyx The rest 
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THE IH )R ttlC spjvc 

1 III slrii^lit tliora u sf>i>ie the inttriorh 
com i c thorn ic spin In the upine poivition 
when the 'idjTcent terv ica! anil lumber opines 
Tre truoht the thonnc spine is striight 
when the idjtcent ccrxital and lumbir spines 
are curved in anternr concavitv this Ktter 
curve ma> extend into the thoracic region 
dig 11 c iij, 1^1 

\\ hen the forw xrd pre sure of the re isting 
surfaceof the table up jn the intreasinglj back, 
ward projecting, spinous proce se produces 
an anterior convexitv at the cervicothoracic 
junction a slight relative conca\it\ of the 


adjicent thoracic spine is produced (Fig . 
ei 4 3 7 Tig nag compare with ( 
compare with Fig 17 j k) 

In proportion as cervical and lumbar anti 
nor convex curve extend into or involve th 
adjicent thoracic vertebrx a more or le 
marked relative anterior concavitj of tl 
adjacent thoracic pine is developeil (I ig I 
<! 2 e t 8 1 ig 0 compare with Fig k 
1 1„ 12 compare with Fig lO Hence at 
teru r eont iv itv of the thoracic spine is a funi 
tion ll and not anorganic Lurv e anditi relate 
to both the cervical mil the lumbar spine 
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ROTVTION or TlIC TlIORVCIC CVCC 
The thoracic cage ha alrcad> been note 
a rotating upward and forward upon 
trin ver e axi when the lumbar antcrio 
convex curve developed b> extension addut 
tion ami inw ard rotation of the low er extreir 
ities extend etphalad so a» to involve th 
lower thoracic vertebrx It has also bee 
noteil that this action is accompanied b 
increa eil stre s upon the abdomen and it 
contents with forw ird projection of it 
anterior wall and bj downward and forwar 
rotation of the pelvis ujion a transver e axi 
with dc cent of the svmphvsi (compare Fk 
14 f with Fig 2 a f-ig 6 c with S a I ig 6 e 
f g h with Fig i f g h) 

\ similar upward and forward rotatioi 
of the thoracic cage occurs when the uppe 
exlremilies are rai ed either m front or at th 
side so that the humerus approachc the sid 
of the held (ear) flig 8 h comjiarc with 8 a) 
thi raising of the upper extrcmitj mectin; 
with greater re istance in proportion as th' 
elbow IS extended If thi re istance be dis 
regarded and the elbow extended theupwari 
and forward rotation of the thoracic cage 1: 
mcreaseil (Fig 8 1) \s the thoracic cage 1; 
thus pulled upward and forward it tend tc 
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drag the lower thoracic or thoracicolumbar 
\crtcbrT forward into anterior con\exitj 
and to cause changes in abdominal stress and 
projection of the anterior walls similar to 
those just described This rotation of the 
thoracic cage with its accompanjing abdom 
inal changes tends to be increased when the 
head is extended (Fig 8 j) and also when the 
lower extremities (thighs) are extended 
adducted and rotated inward so that the 
patellx look forward (Fig 8 c) the rotation 
and Its connected changes reaching their 
maximum when all three factors are com 
bincd (Fig 8 k) 

Rotation of the thoracic cage by the upper 
extremities is due to contractions (relatixe 
shortness) of the deep fibrous tissues connect 
ing these extremities with the trunk and the 
forearm with the arm These fibrous tissue 
contractions ha\e a biological origin similar 
to those connecting the lower extremities 
with the trunk and the leg with the thigh but 
the> arc much less extensu e than these latter 
In the most adxanccd postnatal development 
of the human t>pe the humerus can be raised 
to the side of the head (car) without acting 
upon the thoracic cage spine or abdomen 

A third form of upward and forward rota 
tion of the thoracic cage with similar abdom 
inal involvement is observed m connection 
with some activities of the diaphragm This 
form will be studied m the next chapter on 
The experimental deielopment of the splauch 
iiopioses and their relation to the body form 

SUMMARX 

1 The evolution of the human tjpe is not 
completed at birth The position of flexion 
abduction and outward rotation which the 
lower extremities (thighs) spontaneouslj as 
sume at term marks a stage in their evolution 
from an earlier biological position towards 
the advanced postnatal human position of 
extension adduction and inward rotation so 
that the patellTi look forward 

2 Similarly the upward and forward rota 
tion upon a transverse axis of the thoraac 
cage observed at term when the upper ex 

, tremities are raised either in front or at the 

\^side so that the humerus approaches, the side 
of the head (ear) marks a stage m the evolu 


tion of these extremities from an earlier bio 
logical position toward the advanced postna 
tal position in which the humerus can be 
raised to side of head (ear) without acting 
upon the thoracic cage spine or abdomen 

3 The human prenatal and at term posi 
tions of both the upper and the lower ex 
Iremities have demonstrable functional ad 
vantages in sub human types of animal h/e 
but persistence of these positions in the human 
being indicates retarded incomplete or 
rcversive evolution of the individual in these 
directions Tendencies toward this persistence 
arc always present until the advanced evolu 
tion of the body form is attained Even when 
attained this body form tends to be more or 
less unstable according as one or the other of 
two instincts is the more dominant The 

instinct toward the more advanced post 
natal type of body form is manifested most 
largely through the agency of the muscles (as 
well as theviscera) the instinct toward the 
conservation of the more primitive prenatal 
type IS manifested most largely through the 
agency of the fibrous tissues (as well as the 
viscera) which are relatively short along lines 
made strong by older biological paths When 
ever the muscle instinct lags or is obstruct 
ed the fibrous tissues instinct tends to 
assert itself the more markedly movement 
then being in the direction of rev ersion toward 
earlier (prenatal) forms 

4 The at term position of the lower ex 
tremities is due to firm contractions (relative 
shortness) of certain of their deep fibrous tis 
sues and the connections of these fibrous 
tissues with those of the pelvis and lower 
spine and through these latter with the more 
ccphalad parts of the body 

5 Changes in the developing positions of 
the lower extremities and their connections 
are intimately related to modifications of the 
body form particularly with reference to all 
abdominal walls (anterior posterior lateral 
superior and inferior) as well as to modifica 
tions of the positions of the contained viscera 
in the direction of splanchnoptoses 

6 The abdominal walls are thus so in 
timatcly co ordmated with the spine the 
pelvis the thorax the upper and the lower 
extremities and ev en the head that some 
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study of all the c latter is necessary to an 
understanding of the former 

7 As the advanced postnatal position of 
the lower extremities (thighs) in the direction 
of extension adduction and inward rotation 
so that the patellx look forward is expen 
mentally developed at term in the supine 
position the following changes in the l^dv 
form occur s\ nchronously the trunk thigh 
lateral angle disappears and the whole trunk 
appears to narrow and elongate the pelvis 
rotates downward and forward on a trans 
\ erse axis and the s> mphy sis pubis descends 
the lumbosacral region arches forward in 
marked anterior conv exity this anterior arch 
ing may involve the lower thoracic spine and 
then upward and forward rotation of the 
thoracic cage upon a transv erse axis is ad4le<l 
the abdominal cavitv is contracted from be 
hind forward by the throwing forward of the 
lumbosacrothoracic and the iliac regions and 
it appears narrowed from side to side e pc 
cially in the region of the loins the visceri 
are thrown forward and downward causing 
increased stress upon the anterior and antero 
lateral walls which are lengthened bv the 
descent of the sy mphv&is (and perhap also b\ 
the ascent of the thoracic cage) while the back 
appears shortened by the increased lumbo 
sacrothoracic posterior concavity The rela 
tions of the femur are changed so that it 1 
now convex forward instead of forward and 
outward the outer surface of the great tro 
chanter looking backward and outward 
instead of backward modeling of the trunk 
pelvis thighs legs and feet develops The 
legs describe a slight curve with the concavity 
mediad instead of forward and inward and 
the feet continue the curv e of the tibia causing 
supination of the feet with a tendency of the 
forward part of the feet to overlap 

8 At term the supine position reveals four 
anteroposterior spinal curves two organic 
(the lumbosacral and the sacrococcygeal) and 
two functional (the cervical and the thoraac) 

9 The cervical anterior convex curve is 
developed as a re ult of the struggle between 
(a) the instinct to bring the face into the 
frontal plane and (b) an acquired forward 
inclination or flexion of the cervical or cervico 
thoracic spine The earliest postnatal factor 


moving toward the development of a cervical 
anterior convexity is interference with the 
backward projection of the occiput dorsad 
to the spine by bringing the occiput to rest 
upon the same pi me as the trunk or upon a 
more anterior plane as m the ordinary as 
sumption of the supine position thus produc 
mg a forw ard inclination or flexion of the more 
anteriorly attached cervical or cervicothoracic 
spine This factor is present even when the 
head is flexed but its action increases as the 
head is extended When the occiput is given 
free play to find its normal position dorsad 
to the spine the cervical spine remains 
traighl whether in flexion or extension The 
straight and the curved cervical spine assist 
respectively in the elevation or depression of 
the thoracic cage 

10 Ihe experimental evolution of the 
lumbosacral anterior convex curve may at 
term be developed retrogressively along two 
paths and it seems to show that this curve 
ipparentlv dev elops as the anterior body con 
cavity of thv embryo straightens lyith exten 
Sion of the spine and that it apparently 
becomes iixcd as the peKic bones become 
attached to the spine and to each other 

11 I rogression toward the deyelopment 
of the advanced postnatal position of the 
lower extremities assists in modeling of the 
pelvic cavity and the lower spine this 
modeling being similar m the two sexes The 
pelvi is constantly m a condition of unstable 
equilibrium so its angle of inclination its 
axis the contents of its cavity and its rela 
tions as the floor of the abdominal cavity are 
continually shifting more or less 

12 The upper extremities and the head 
modify the body form largely through the 
spine and through their action upon the 
tendency of the thoracic cage toward rota 
tion upon a transverse axis 
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PERIOSTEAL TRANSPI ANTS IN THE REPAIR OP DELAYED UNION 
UNUNITED FRACTURES, AND LOSS OF BONE SUBSTANCE' 

H\KRY r MOCK M I) FACS Ctncvo 
Aoctrf fSgryN ihwC I U ty M d 1 School 


A YEAR ago I presented a paper before 
this societj on the \alue of penosteal 
- grafts m the repair of dela> ed union 
ununited fractures and loss of bone sub 
stance The practical application of the 
method as sho\\n b> some lo clinical cases 
presented ^^as lost sight of in the prolonged 
discussion relati\e to How Does Bone 
Grow? — a controversy almost two cen 
tunes old m the age of modern surgery and 
undoubtedly a favorite bone of contention 
among the ancients 

In Surgery, G\necolog\ and Obstetrics 
the official organ of the College of Surgeons 
one finds so many articles on the experimental 
studies of bone regeneration that the student 
is soon lost in the maze of conflicting state 
ments Reviewing this journal from its last 
issue back to January 19 i one finds at 
least a half dozen articles dealing with this 
controversial subject Other journals espe 
cially the German and French are replete 
with similar articles 

S F Haas (4) quoting Keith gives an 
excellent review of the theories and beliefs 
held by many investigators down to the 
present time As a re&ult of his own expen 
ments Haas ascribes the greatest osteo 
genesis to the periosteum a certain amount 
of osteogenesis to the endosteum — an ability 
to form new bone cells but lacking the piower 
to cement together the fractured fragments — 
and very little if any osteogenesis to the 
cortex when stripped completely of its pen 
osteum and endosteum 
Since Haas publication, Carl Rohde (7) of 
Freiburg Germany has published an exhaus 
tive experimental study of ‘ How Does Bone 
Form? He found three sources of osteo 
genesis namely the chief source from the 
cambium or inner layer of the periosteum 
the next source from the endosteum and a 
certain amount of regeneration from indif 
ference mesenchyme cells lying near or in the 
connective tissue surrounding bones (He 
R »db r Cb «( s 


ascribes bone formation in remote tissues of 
the body as in the abdomen m scars m the 
heart muscle etc as due to these indifferent 
mesenchyme cells lying m adjacent connec 
tive tissue which through trauma infection 
toxic stimuli or metabolic disturbances 
abandon their indifferent stage and begin to 
build bone) He feels that he has prov ed the 
ability of connective tissue cells to undergo a 
metaplasia He gives as a law the following 

rundamental prerequisites for bone forma 
tion arc living osteoblasts or unused remaining 
mesenchyme cells which can deiclop into 
osteoblasts These bone building cells living 
osteoblasts take from the living organism the 
organic and inorganic substances needed for 
bone building 

Rene Lenchc and Albert Poheard (5) of 
Strasbourg and Lyons France have pub 
lished an exhaustive study entitled The 
Problems of the Normal Physiology and 
Pathology of Bones (Pans Masson et Cie 
1926) In a short article (6) m September 
19 6 they reviewed their conclusions and 
here wc have a new element injected into 
this very old controversy They state em 
phatically The periosteum has no true 
osteogenic action It checks osseous mfiltra 
tion which spreads w idely (The old 
limiting membrane theory for periosteum ) 
They continue 

The periosteum does not cover an osteogenic 
lajer with numerous osteoblasts This conception 
is purely a theoretical one It becomes necessary 
only if an indispensable and fundamental part is 
given to the osteoblasts But when the periosteum 
1$ modified by a change of circulation or by oedema 
It becomes then a ground for ossification It is 
passively ossified — it does not make bone in an 
active manner 

The formation of bone is a result of the meta 
plastic change m the connective fundamental sub 
stance This metaplasia takes place m three ways 
(i) transformation of the connective tissue by an 
tedematous infiltration with a multiplication of con 
nective fibrils (2) infiltration by a special substance 
chemically undefined — the pre osseous substance 
•ISoc ty M b 9 7 
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(3) lepo t n that sub tance of a cal arcous mu 
tu c f calcium ph splntes an 1 calcium carbonate 
0 s ous met pla la can occur n li tvpcs f con 
nect ti s c eml \onalt>p fbroust>p etc 

The> further dc cnbe the characteristic 
changes m bone m the neighborhood of frat 
tures which we have heretofore ascribed to 
atrophv from disuse and state 

It s m that as a result of ra efa tio of bo 
there s p du d a lo ah do ersupplv of a1 lum 
hi h provokes an 0 seous metaplas n the ur 
rounding nne ti e tissue 

Contrary to this last statement we have 
the conclusions of \lhson and Brooks fi) in 
an article on Bone -\troph> to the elfert 
that non use of an e\tremit\ resulting in 
bone atroph) has no effect upon the regener i 
tion of bone at the site of bone defect I hej 
showed that bone atrophv caused no increase 
m the amount of organic or inorganic salts 
and concluded The proce of bont 
atrophv is not a change in the characteristic 
of bone as a sub tance It is a change onl> 
m the amount of bone present I he chemical 
composition remains unchanocd 

Thus the problem of how bone regenerate 
following a fracture or lo s of continuitv 1 
still a muted one In reviewing the literature 
and in following his own experimental work 
one IS impressed with the similantv of all 
animal experimentation on the subject and 
the efforts of most investigators to prove or 
disprove the limiting membrane thcorv of 
periosteum the presence and location of a 
cambium la> er and the presence of or lack of 
Osteogenesis in one or all of the three bonj 
la> ers 

The recent work of Leriche and Policard 
is a notable exception to pa t investigation 
While their conclusions ma> not be accepted 
>et the> should serve to stimulate others to 
attack this problem from the functional 
ph> siological and chemical standpoints 

As a result of all these v ears of expenmen 
tation b> man> inv cstigators and the prac 
tical application of certain methods by 
various surgeons the autogenous bone graft 
has become a hxture m bone surger> At 
first onl> the cortex was transplanted and 
we can readilj understand the contentions 
of Murph> and others that this graft served 


only as a bridge the graft itself dying and 
being replaced by new bone growing out 
across this bridge from the ends of the 
fragments Cortex xlone has very little 
osteogenesis 

Later Albee Lewis Phemister Cotton 
and a host of other surgeons advocated the 
use of all three layers in the bone transplant 
perio teum cortex and endosteum Reports 
of their result combined with animal expen 
ment seemed to prove conclusively that 
uch a graft lived We know from experience 
that it repaired the defect in a bone caused 
In ununited fracture the remov al of a tumor 
jr other cause 

However without exact knowledge as to 
how the bone regeneration occurred or 
which layer of the graft was responsible for 
Its viabihtv and osteogenesis the practical 
result of reconstruction of the bonv defect in 
the skeleton was secured Those of us who 
have u cil this graft know its value 

Delag nitre (?) opened a new chapter m 
bone surgerv with hi report of results in the 
Use of the ostt il periosteal transplant He 
describes his technique for an implant to pro 
mole regeneration of bone It is not a graft 
but merely supplies the elements indispen 
sable for formation of bone He declare 
that contrarv to what Albee sa\s it is 
possible to reconstruct any part of the skele, 
ton and cure anv p cudo arthrosi and obtain 
the desired re ults m a simple effectual and 
more certain manner than with \lbee grafts 
He obtained excellent and complete results 
111 244 of his 73 cases The graft should con 
sist of the periosteum lined throughout with 
a thin layer of bone The bone strenotliens 
the transplant holds theperiosteum stretched 
and keeps it in good shape to facilitate the 
reconstruction of the bone A tibia can fur 
nish about 22 centimeters of such trans 
plants His illustrations show how he rolls 
up a rectangular graft on the periosteum side 
to insure a proper curve to fit in its new bed 
The bone periosteum strips are implanted 
side by side end to end and overlapping the 
bone side toward the bone bed The edges 
are slipped under the periosteum all around 
When an angular space is to be filled in he 
ties two sheets together at an angle the 
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flaps are kept in place b> suturing the soft 
parts 

Good^'in m 1800 first ascribed osteo 
genesis to periosteum Ollier in 1857 de 
scribed the subperiosteal resection of diseased 
bone showing that the repair of the defect 
occurred from the retained periosteum Albee 
was one of the first to insist that periosteum 
must bt included in the bone graft Haas 
and later Rohde in their experiments attnb 
uted the chief osteogenic ability to perios 
tcum Delagcniere emphaticallj claims that 
his osteal periosteal transplant is superior to 
the bone graft because it contains more of 
the periosteum the element indispensable 
for bone formation 

Leriche and Policard refute this claim of 
acti\e osteogenesis in the periosteum but 
state that the periosteum is modified b> 
change of circulation or oedema and thcreb> 
becomes the ground for ossification — it is 
passi\el> ossified 

The outstanding fact in this resume is that 
io periosteum alone of all the bone lasers ts 
ascribed a definite role in bone regeneration 

In addition to this uniformit> of opinion 
concerning some power in the periosteum for 
bone regeneration I ha%e repeatcdl> ob 
ser\ed the following fact« which give addi 
tional weight to the argument m favor of 
periosteal osteogenesis 

1 When the bone is exposed at operation 
for old unumted fractures the cortex is 
roughened and completely denuded of perios 
tcum for a distance on either side of the site 
of fracture The ends of the fragments ma> 
be osteoporotic or osteosclerotic but in 
cither event periosteum is absent for a 
variable distance from the ends of the 
fragments 

2 In cases of dela>cd union of fractures 
following severe trauma or trauma from 
repeated efforts at reduction which are 
fijiall> operated the periosteum is v er> thin 
almost impossible to raise without tearing 
and shredding and ofttimes has completely 
disappeared from the ends of the fragments 

3 In the application of a Lane plate in a 
recent fracture say within the first 2 weeks 
the results are far better than when a Lane 
plate is used in a case of delay ed union or an 


ununited fracture In the latter case the 
plate IS usually applied to a bone with very 
poor periosteum or one completely denuded 
of it 

4 Subperiosteal resection of ribs phal 
ange^ metacarpal and metatarsal bones for 
osteomyelitis other than tuberculous almost 
uniformly results in regeneration of the bone 
evidently from the retained periosteum 
When the periosteum is completely remov td 
with the bone proper this regeneration does 
not occur or is greatly delay ed 

5 We have sacrificed 8 dogs in the last 
year in an endeavor to secure regeneration of 
bone across gaps of varying lengths by means 
of a pure periosteal graft In dogs the 
periosteum is so thin that it is almost im 
possible to raise it without shredding pro 
viding no cortex is left adherent to it Thus 
far we have not succeeded in closing in this 
bony defect with a periosteal transplant in a 
single instance ^^e have found however 
that when we completely denude the bone 
of periosteum for a distance of 3 to 4 centi 
meters on cither side of a transverse fracturt 
or from the ends of the fragments m the 
case of the removal of a small section of the 
entire bone non union results The absence 
of periosteum at the site of and adjacent to 
the fracture resulted in non union in 6 cases 
examined from 3 to 6 months after this 
operation In 3 of these cases bone regen 
cration had commenced but in each instance 
It was at the margin of the periosteum and 
not at the ends of the fragments fFig 1) 

From these observations and from the 
clinical cases about to be reported the follow 
ing conclusion is justified Periosteum is 
necessary for the regeneration of bone and 
therefore tn cases of delayed union unumted 
fractures and loss of bone substance periosteal 
transplants hen properly filled about the 
site of the damaged bone util result in healing 
and reconstruction of the defect 

In making this statement I do not claim 
that periosteal transplants are superior to 
the osteal periosteal transplants in all cases 
nor to the generally recognized autogenous 
bone graft in certain cases I behev e m many 
instances a certain amount of cortex removed 
with the periosteum is advantageous chiefly 
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because It gives strength shape and founda 
tion to the tran plant I believe further that 
in the larger bones where there is a consider 
able loss of continuitj the osteal periosteal 
transplant or the autogenous graft is supenor 
to a pure periosteal transplant But in these 
cases I will in the future remove as large an 
amount of periosteum as possible with the 
bone graft 

Periosteum alone of all the three K>crs of 
bone has received the majoritv of votes of all 
inv estigatcirs as being the one K\ er most in 
di pensable in osteogenesis Bearing thi in 
mind let us evaluate the various kinds of 
tran plants and grafts 

A Cortical graft 

1 Oi the least v aluc because it contains no 
periosteum 

2 It serves chieflv a a means of internal 
splinting but as such is superior to anv in 
organic or heterogeneous internal splint 

B Autogenous bone graft 

I Of more value because it contains ome 
periosteum 

Because of the narrow strip of pcrios 
tcum which this graft usualK contains it is 
of le s value than tho e method which trm 
plant larger amounts of perio teum 

3 The cutting and transplanting of this 
graft requires mure time a much more cum 
bersome technique and con iderabK more 
trauma than cither the o teal ptno teal or 
periosteal transplants 

4 It one advantage over the latter two 
tran plant is that the solid cortex contained 
in this graft furnishes an excellent means of 
internal splinting or fixation of the fragments 
a point of special value where there is a wide 
loss of continuitj 

C Osteal peno teal transplants 

I Of great value because wide strips of 
periosteum can be removed with a thin lajer 
of cortex 

Such a tran plant can be removed more 
quickh and planted in the bon\ defect with 
far less technical clifticultics than either the 
cortical or full bone graft 

3 It is upenor to a pure periosteal graft 
onlj in those cases m which a loss of bone 
substance makes it necessarj to hold the 
periosteum more firmlv and in a giv en shape 


for example in the form of a cone or a wide 
plate 

4 It reconstructs the defect m the bone 
more rapidly than is the case with the usual 
bone graft — because of the presence of a 
greater amount of periosteum 

D Peno teal transplant 

I Of great value because of the large size 
of the transplant which can be removed a 
much larger piece of periosteum than the 
narrow strip usuallv adherent to the auto 
genou graft 

It can be removed with a blunt instru 
ment stripped off rtadilj and more quicklj 
than either the osteal periosteal or full bone 
graft 

3 Becauseofit thinness it can be wrapped 
about tucked m and brought into the closest 
api>o ition with the bone fragments to be 
repaired 

4 It can o\ crlap the ends of the fragments 
and be sutured to the edges of the periosteum 
remaining on the bone often at a considerable 
(li tance above and below the site of bone 
defect 

5 1 here IS far Ics trauma to the bone from 
which a peno tcil graft is obtained than 
when a complete bone graft is made The 
htalin^ of thi additional wound is quicker 
and Ic s painful 

< 1 he technique of a periosteal transplant 

is much simpler can be performed far more 
rapidlj and there is less operative trauma to 
the alreadv damaged bone cspeciallv to its 
adjacent periosteum which is frequentlj 
peeled of! and markedlj destrojed because 
a greater amount of the shaft must be exposed 
in doing a complete bone graft especiallj a 
sliding graft 

7 In mj hands it has gi\ en quicker recon 
structive results than have mv cases of 
autogenous bone graft I cannot thus far 
sec anj material difference between it and 
osteal periosteal transplants as to rapiditj 
of repair I begin to believe that the latter 
has the ailvanta^jC when there is a loss of 
bone sub lance 

We know autogenous bone grafts are a 
success W e know that osteal periosteal 
transplants are a success and are receiving 
more and more fav or as a simpler procedure 
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The chief reason for continuing the use of 
pure periosteal grafts is to prove or disprove 
their value and if thej continue to prove 
successful then the> surelj form the simplest 
method >et devised for the repair of delajed 
union and of ununited fractures except 
perhaps those ivith marked loss of bone 
continuity 

CLINICAL OBSERVATIONS OF PERIOSTEAL 
OSTEOGENESIS 

Animal experiments often fail to give the 
true counterpart of similar conditions m the 
human bod> It would seem therefore that 
for practical surgical purposes carefull> 
recorded observations of our experiences with 
bone work m the human should receive the 
greater consideration in arriving at our con 
elusions With this m mind I w ish to report 
my clinical experiences during the last 4 
jears with penostcal grafts leaving certain 
experimental problems which have grown 
out of the work to be reported at a later date 

In 1912 I operated on a >oung hdy for a 
bone c>st of the proximal phalanx of the 
fifth finger In the freeing of the soft tissues 
from this bone shreds of the periosteum were 
peeled off also The entire diaphysis of the 
phalanx was then removed and the defect 
was filled m with a cortical bone graft taken 
from the tibia The transplant was composed 
only of cortex Subsequent \ ra> examma 
tions made at intervals of 2 to 3 weeks 
showed bony regeneration occurring first 
along the inner margin of the transplant but 
separated from tt There was no question but 
what the new bone was growing from rem 
nants of the periosteum and not from the 
cortical bone transplant The htter showed 
no evidence of bone regeneration but iinallj 
became fused with the new bone growing m 
ward from the periosteum 

This same >ear I resected the upper end of 
the humerus for bone c>st with pathological 
fracture in a bo> of 17 years T he defect was 
bridged v\ith a 6 inch bone graft from the 
tibia This time I carefullj included penos 
teum cortex and endosteum in the gnft 
Frequent N. ra> observations showed bone 
regeneration but most marked and first noted 
along the penosteal side of the graft and espe 


aally between the periosteum of the host 
and periosteum of the graft 

During the next few years I had several 
cases of autogenous bone grafts in ununited 
fractures after removal of bone tumors in 
repair of skull defects and m certain plastic 
operations on the nose In spite of infections 
fracture of the grafts and the usual comphea 
tions the average surgeon in bone work 
meets union in all cases was obtained but 
often months and m one case ^ > ears elapsed 
before the desired end was gained Observa 
tion and experience taught 3 things first 
quicker results were obtained when penos 
teum was included in the graft second the 
larger the amount of periosteum transplanted 
the earlier did a large amount of callus form 
and third m many cases of old ununited 
fractures the bone fragments were sclerosed 
and completely denuded of periosteum and 
m these periosteum as a part of the trans 
plant was absolutely necessary 
Subperiosteal resection of a portion or of the 
entire shaft of a bone the seat of osteomyelitis 
has been advocated b> a few authors since 
Ollier first described this procedure in 1857 
Bauman and Campbell (2) give an excellent 
report of this procedure in a number of cases 
and conclude that regeneration of the shaft 
takes place from the retained periosteum 
that the role of the endosteum in the regen 
eration is slight and that success can be 
obtained in all but about 10 per cent of cases 
other than tuberculosis I have performed 
subpenosteal resections for pyogenic osteo 
mjelitis of the phalanges metacarpals and 
metatarsals m over 50 cases also in several 
cases of the larger bones The periosteum 
often in shreds is carefully peeled away from 
the disea'?ed bone with the surrounding soft 
tissues The length of the member is mam 
tamed b> traction Following this procedure 
the regeneration of the diaphjsis of the bone 
can be observed b> repeated subsequent 
roentgenograms The first picture will show 
T complete absence of bone while the sub 
sequent films show the gradu'ill> increasing 
shadow of bone growing in from the retained 
periosteum This penosteal regeneration of 
bone stimulated undoubtedl} b> the mfec 
tion and over nch in osteoblasts because of 
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the earlj stiges> in involucrum formition 
neverthelcbs demonstrates for practical pur 
poses the great osteogenic properties of 
perio teum 

M> experience with operating upon recent 
fractures is limited and is becoming less 
extensixe each succeeding vear of practice 
\ rex lew of the records of the last ^00 cases 
of recent fracture admitted to m\ serxice at 
St Lukes Hospital shows that in only 
ca es hax c open operations been performed 
Experience teaches one to be content with a 
fair anatimica! result rather than to eck 
for a perfect alignment of the fractured frag 
ments i shown b\ the \ rax picture The 
latter de ire neces itates more frequent opera 
tion the former eliminate open reductions 
and in the end gixes quicker and more urn 
form good results 

Uhen a recent fracture is operated upon 
there is added to the original trauma the 
operatixe trauma The original trauma ha 
alrcadx done con idcrable damage to the 
periosteum as is shown b\ the <rdcma 
hxmorrhage and hredding of the pcrios 
teum The operatixe trauma can add 
markedly to this damage rrcqucntK wc 
see the bone completeU denuded of pcrios 
teum during the act at exploring the site of 
fracture and after reduction and same means 
of lixation ha been applied the xxound 1 
closed with the ite of fracture still denuded 
of periosteum This to m> mind 1 the chief 
reason for the longer dela> in securing union 
in open reduction of fractures and accounts 
for the greater number of non union case 
following operation as compared xxith closed 
reductions Repeated efforts at closed reduc 
tions in the same case will likewise frequently 
result in non union Here again the addi 
tional trauma is re ponsible Just as xxe hixe 
been so thoroughlx drilled in the importance 
of closing the peritoneum before dosing the 
other laxers of the abdomen in order to pre 
xent hernia so must we drill the surgeon in 
the importance of coxering fracture sites and 
bony defects with periosteum in order to pre 
xent nonunion Therefore whenexcr it is 
necessarx to operate upon a recent fracture 
the site of fracture is now always covered 
with periosteum after the reduction and 


fixation have been attained This periosteum 
can usually be obtained from the shaft adja 
cent to the fracture peeled off by a blunt 
periostcotome either completely or left at 
tached at the margin neare t the fracture It 
can then be wrapped about laid acros and 
tucked in around the fracture site It can be 
sutured to the periosteum on the oppo ite 
fragment or to adjacent soft tissue in order 
to hold it m place and sometimes the closure 
of the soft ti sues oxer the transplant is all 
that IS neccssarv Case illustrating periosteal 
transpl int in recent fracture 

CvsE J \ colorc 1 male 22 years of age (case 
f D Ihomas \ Noble of Ilarxcy Illinois and 
prat tup at Ingall s Memorial Hospital) sus 
tai 1 a fractur of h s r ght femur middle th rd 
S pt mbc JO 1025 There was marked 0 er 
ndi g of th fngmc ts \ Thomas splint i as 
aifli t ith goo I m hanical traction for weeks 
but thout re i ti n The patient x as then 

a a^sth li d an 1 sir nuous cflort at do cd reduc 
110 $ ma 1 b t ithout success The traction 

app at s g n apph d an I maintained for 2 

X k but ! ti s t obta ned \t the end 

of 4 i ks f the c efforts the writ r was called to 
p rat up n the ca e At operation the lower 
fragment xa f u d 1 splaec 1 backward and up- 
<1 (Fig ) \ band of muscle lay betxeen the 

f agm t hi h max haxc accounted for the 
failu c of clos d eduction It required considerable 
(Tort to s cu e a r 1 11 and apposition of the 

fragm t Ih \ x*. e held in end to end ajpo i 

tio bx mean of an internal splint consisting of an 
1 t am I U V be f bj e peg Bv the time this 
xas a complish 1 the adjacent fragment were 
(ai 1 \ denud 1 f p riostcum A periosteal trans 
pi nt \ as bt nc 1 from the right t bia consisti g 
of a piece of p no teum approximatelv 6 inches 
long a d inch x Ic remoxedby a blunt perios 
t 1 me A fa ax the naked eye could see no 

t a ttached to the pe 10 teum and its 
meth d of remo al bx blunt d sscct on preclud d 
th cmoxalofc rtex This piece of periosteum as 
then rapped oxer nd across the antcrio surfac 
of the fractu e Fig ires 3 and 4 show the g \ th 
ofthi pc steum and th part it play d in securing 
rapi I un n in this ca e Th patient was !i 
ha ged f om the h sp tal on December 26 and 
a Iking \ Ithout a crutch or cane hen the 
\ X { January 0 19 6 w s made just 3 mo ths 
fte th op rat n 

The next case illustrates the use of perio 
teal transplant in ca c of delay ed union 
Fexver cases of delayed union are being 
operated upon than formerly because here again 
experience is proxing that massage passixe 
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motion of adjacent joints and persisttncc in 
treatment ivill usualU result in the desired 
end Diathermy has seemed to he of \alue 
m a number of cases m ^\hlch callus forma 
tion was undulv sow But wc occasional!) 
ha\e a case in which the dcH) in union 
threatens to give non union or in which the 
disabilitv can undoubted!) be shortened b\ 
operative interference 

Cv F Miss De\ 4 \cars of ape (case of 
Dr (j Wahoord of South Holland Illinois) 
sustained a fracture of the right humerus middle 
third March 6 iq 6 (The middle third of the 
humerus and the loucr hird of the tibia are two 
sites prone to dclaved union in m\ experience) 
The case was referred to the author service at 
St Luke s Hospital for operation on Ma\ 1 1926 
At operation the site of fracture was exposed and 
the fragments found to be approximated about 
one fourth of their circumfercnec I he periosteum 
on cither fragment was practicalK absent No sign 
of callus was present The fragments were brought 
into perfect alignment and held thcreb> with an in 
tcrnal splint of beef bone peg This peg cliffcrcil from 
the usual round peg It w as the author s triangular 
shaped peg with notches cut m one angular edge 
which enabled the pushing of the peg from the 
canal in the upper fragment downward into the 
intramedullary canal of the lower fragment more 
rcadilj A pure periosteal transplant was then 
removed b\ blunt dissection from the right tibia 
This transplant 4 inches long and i inch wide was 
laid across the anterior surface of the humerus at 
the site of the fracture and sutured to the pcrios 
tcum where it was intact on the humerus about 2 
inches either side of the fracture The interesting 
fact m this case is the development of new bone 
along this transplant so that the callus forms an 
arch over the site of fracture but no evidence of 
callus IS present on the other surface of the humerus 
even 10 months after the operation was performed 
In Februarv 19 7 the X rav examination shows 
this fracture united on the surface where the trans 
plant was applied but still ununitcd on the opposite 
surface Examination shows good strength even 
with this half union that is present I believe this 
case IS most valuable in proving the development 
of new bone from a pure periosteal transplant \ 
better and perhaps more rapid result would have 
followed the complete surrounding of the humerus 
at site of fracture with the periosteal transplant 
(Figs s and 6) 

Better results from this method have been 
obtained in cases of unumted fractures than 
b) an) other method heretofore cmplo) ed 
b) the author Thus far 30 cases of ununitcd 
fractures have been treated with or without 
internal splinting In all of these cases union 


r 



1 1" Non union in dog 3 mo ths after opcrati e f ac 
ture in hich penosteum was tnpp d from en I of frac 
tu ed fra ments Note tl e 1 one rc cncralion occu ring 
from the marj, n of the roll d up periosteum on tl e di tal 
f a ment and (,ro in cos the an Ic to unite with the 
proximal fragment 

has re ulted In of the e case the beef 
bone pegs had to be removed htcr because 
of persistent infection and m one case the 
peg was removed because absorption of the 
shaft of the bone was threatening the de ired 
end result Latterl) I have abandoned this 
method of beef bone pe^, internal splinting 
except in rare cases as will be explained 
later and the results are better 

Case 3 S G male 5\carsofage was referred 
to m> service for operation for unumted fracture of 
the radius m November 1924 He had been oper 
ated on bv another surgeon some 8 months pro 
viouslj at which time a beef bone peg was mscrtcil 
in the mtramedullarj canal of the 2 fragments 
This operation was performed 8 weeks after injurv 
for delayed union The N ray picture taken at the 
time the case first came to m\ attention showed 
this peg in position but no evidence of union At 
operation the site of fracture was exposed and the 
fragments of the radius were found completely 
denuded of periosteum The ends of the fragments 
were found osteosclerotic above and osteoporotic 
below The beef bone peg was holding the frag 
ments in alignment and it showed very little evi 
dence of absorption The operation consisted of 
cutting away the ends of the fragments back to 
where fairly healthy bone was present The peg 
was left i« situ The shaft of the upper portion of 
the radius was then exposed more thoroughly and 
from this a piece of penosteum about i inch wide 
and 3 inches long was raised bv blunt dissection 
downward almost to the end of the upper fragment 
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It \ a 1 ft 1 ta t t thi p t nd simpK turn d 
d n a 1 as a flap f p 0 t m os th gap n 
the bone and tu d to th p st um on the low r 
fngm nt B\ th s man u e th transplant as 
f t ts uf p r nd a d attach d nd s r g as a 
h e at Its 1 nd and hen turn 1 downward 
th mn r c mbiumlase f th pc ostc mf ced 

t d th th ute 1 r of pe lost um no t to 
th b ne 

In the discussion 'iroused when this paper 
was pre ented omc doubted if periosteum 
turned upside down would grow bringing 
the old limiting membrane idea of periosteum 
to refute m\ claim This mtneueer has been 
repeated in other ease with the re ull that 
the periosteum does grow and t\en bridges 
across a bone defect These cases make me 
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Ce I 4 MB mil 34 \ears of age I at 
n I bt d t D C U \ arringto of Ga \ Ind an: 
for this cas Ihcpitic t suflcrcd a fractur of th 
upp r nd f the right ra lius and ulna 3 1 chc 
b I th Ibo joint in October 19 4 the re ul 
f a str t jr accid nt There \ as marked 0 ei 
ri ll g of the fragme ts and after an attempt a 
do cd r duct on open r ducti n as attempted 
\t the end of 4 month there was non union and th 
casewa r operated upon the end of the fragment 
being held in apposition b> silver v ire througl 
drill hoi s on the radius and b> kangaroo gut on th 
ulna Mon un on was still pre ent at the end of 1 
months and the case as again operated upon th 
sil e wir be g emoved the fragments freshe ci 
an! h Id m apposition by suturing of the of 
tissu s Thirt n m nth after the inju \ th 
ca c was r ferred to m as oncofununite Ifract res 
\n op ration was p rfo med at St Luk s II s 
p tal N V mber 3 0J5 Operation cons sted 0 

th c posing of the s te of fractures b> 2 me ion' 
B th the fragment of the radm and ulna r 
f und complctclj d n ded f pen stcum th uppe 
f agm nt of both bo cs re King in clos p x 


feci that another law can be added to \\o!(T s 
law namely hom dc elops ilong the 

path dccnid b\ the bone it is to replace vid b\ 
tilt function demanded of it Jvo limiting 
membrane is necc sarj to prevent new bone 
growing wild or m anv other direction than 
that demanded by the body function 

The subsequent \ ra\ pictures taken of 
Case \ (Figs 7 8 and g) show definitely that 
new bone development started along thi 
up side down periosteal transplant and re 
suited in reconstructing completely the shaft 
of the radius 


mity nd w r 0 te porot Th lower fragment 
of both the ulna a d radiu v r it placed out a d 
c Costco cle ot c c p ciall> 1 th ilna and en 
parated f om Ihcir f l!o s bv a d tanc of ap 
p oximatcly i inch The 1 II h Ics thro gh thi 
fragm t of the ra ii er st U e\ dent Th r 
was abs lutcly no bo v pa Tibr us mat al 
typical of non unio la\ bet n the f gm nt 
The cnls of the f ctiir d bones wc e r move 1 
lea 1 g a spa of pp oximately 2 inches b t\ e i 

th f gments f the r dius and i inch bet n thi 

fragments of the uln The medullary canal it 
both bones veep epa ed nd a beef b c p g m 
serted nlo each upp r fragment i tu n and thcr 
V 0 ked down int the m dulla y canal of thi 

lo c f gment thu b g g the shafts into al g 
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ment and serving as internal splints A small frag 
ment of loose bone was found on the posterior 
aspect of the lower fragment of the radius and this 
was left in place The right tibia was then exposed 
and a periosteal transplant the complete width of 
the tibia and approximate^ 5 inches long was 
removed bv blunt dissection \ piece of tasaa 
approximatel> inches wide and 5 inches long was 
removed at the same time and left attached to the 
outer border of the periosteal transplant thus form 
ing a transplant composed of pure periosteum and 
fascia This transplant was earned to the defect in 
the radius The fascia was first sutured to the soft 
tissues in such a wa\ as to form a fascial septum 
between the ulna and the radius The periosteal 
portion of the transplant was then wrapped around 
the radius forming a bridge across the defect and 
covering about two thirds of the circumference of 
the radius It was sutured above to soft tissues in 
close apposition to the bone and 2 sutures were 
applied below approximating it to the periosteum 
on the lower fragment 

The left tibia was then exposed and a similar 
periosteal transplant devoid of fascia however 
was removed by blunt dissection no cortex being 
obtained and was transferred to the defect m the 
ulna This transplant covered approximately one 
half the circumference of the ulna and bridged 
across the defect in this bone Wliile an assistant 
was closing the operative wounds in both lower 
extremities the soft tissues were closely approxi 
mated about the repaired fractures in the ulna and 
the radius and the wounds were closed The arm 
and forearm were encased in a plaster splint with 
the forearm flexed to approximately a right angle 
Figures 10 and ii show these fractures before the 
operation and 1 week following the operation The 
progress of this case is illustrated by the subsequent 
roentgenograms (Figs 12 and 13) Union was slow 
because of the marked loss of bone substance in 
each bone which had to be filled in by new bone 
before union could occur I believe that the prog 
ress was also delayed bv the presence of the beef 
bone pegs which (Figs 1 and 13) caused con 
siderable absorption of the cortex immediately 
adjacent to the pegs Massage passive motion and 
hydrotherapy were used continuously on this arm 
after the eighth week great care being exercised not 
to disturb the fragments unduly 

On October i 19 6 union seemed quite firm 
although the roentgenogram failed to show com 
plete filling m of the defects The splint was re 
moved and the patient allowed to use the arm very 
slightly with the hope that function would stimulate 
further and more rapid growth of new bone After 
3 weeks It became evident that there was some false 
motion in the ulna This was demonstrated by 
observ mg the arm under the fluoroscope On 
November 12 1926 I re operated upon this case 
miking an incision over the site of (he fracture in 
the ulna On the lateral posterior surface of the 
ulna there was a definite bridge of new bone com 



Pig 7 bnunitcd fracture of ndius ope ated on \o%em 
berj 1924 I Im taken November 30 024 shovin per o 
teal tran plant remo cd by blunt dissection f om the 
provimil fragment and turned downwa d as on a hin e 
bndgin the inch defect m the bone thus the peno t al 
transplant as upside do n the inner laye pointing out 
ward The internal plmt is a beef bone pe placed m the 
medullary canal 8 months pre lou ly 

Pig 8 Same case as m 1 1 ure 7 6 months later Note 
the thickness of the periosteal transplant sho in„ that all 
of the regeneration has taken place m the tran planted 
periosteum 

Ii 9 Same case as in Figure 7 showing the completed 
reconstruction of the defect m the radius 


plcUly across the defect but on the upper and inner 
surface no new bone was present and the beef bone 
peg lay in its bed completely exposed and easily 
movable The radius was palpated through this 
wound and was found to be surrounded by a good 
callus and quite firm The beef bone peg m the 
ulna was removed The left tibia was again exposed 
and was found to be covered with a thick velvety 
periosteum which was thicker and richer m blood 
supply than the original periosteal transplant taken 
from (his tibia An osteal periosteal transplant the 
width of the tibia and 4 inches long was removed bv 
blunt dissection along its lateral edges but by a 
chisel along its middle thus removing a thin piece 
of cortex with the transplant This transplant thus 
consisted of an osteal periosteal graft with osteal 
substance along the middle of the transplant ap 
proximatcly ^ to K inch m thickness and pure 
periosteum along the margins This was trans 
planted to the defect in the ulna the osteal portion 
lying in the groove made by the removal of the 
beef bone peg and the periosteal portion wrapped 
about the upper and inner surface of the ulna It 
was held m position by a few sutures m the soft 
tissues and to the periosteum on the fragments 
above and below Figures 14 and 15 represent the 
growth of this osteal periosteal transplant and the 
subsequent repair m the defect m the ulna The 
plaster splint was removed on December 27 IQ26 
and the patient was discharged with the ununited 
fractures completelv healed and united on January 
10 IQ 7 14 months after my original operation for 
repair of non union in these bones fractures 
winch had gone 13 months before this treatment 
was instituted 
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fhi ca c illu tratcs) txtrcmcK ttcll thit 
pcrio teum will form new bone in I will 
bridge aer^s e\tn 1 markc I lo>s ol sub 
stance m the hift that in tht e ) 1 (J ta e 
with change in tht bone tharatttn tic of 
pior blotcl uppK the bcti bont ptg cm 
delay the htilm prott by tausing Ixine 
ab orption and that i m ire or It thin piece 
of cortex ittathed to a wide strip of ptno 
tcum lurni ht 1 better rntthod of repair 
Tht Osteal portion ot such n trin plant cm 
be made suftitienth thick to gi\t ub tanct 
and tren th to the trm pimt thu furnish 
ing a certain amount 1 internal splinting 
Tht wide strip of periosttum ittachid to thi 
narrower 0 teal prrtion can be wrappeel 
around the haft of the bone to be rtpairetl 
thu furni hin^ more r ttogenic tis ue than 
IS usually contained in tht u ual autogenous 
bone graft W hilt uch a Iran plant may 
not haye the lini hed mechanical touch of an 
autogenous graft cut b) the twin aws \etit 
can be remoyed more quitkh by blunt di 
section anti with a chi tl ind mallet and will 
contain almost ^ times a much periosteum 
as the autogenou ^raft cut by tht former 
method In my hinJs this method take at 
least one third le time than I consumed in 
cutting and lifting my lutjgenous grafts 


While 14 month com t long period for the 
repair of old ununitcd fracture jtt 1 ca e 
took 4 )cir before complete union occurred 
in i omewhat similar ta t m which an auto" 
cnous grift was u etl But the aboyc case 
illustrate the thief point I am endta\orinj, 
to make \i7 that the pure periosteal Iran 
plants <lu} torm new bont and m the case of 
the ndm bride.c 1 aero s a bony defect of 
ipproximately mchc 
C \bc s R \ mal 18 year ol i r f r ! bv 
D C O U Uf HR of Che I rt n In lian on 
O t b r 1045 I hi boy ha i sufI rt 1 a fractur 

f th 1 cr n 1 of th h ft of the 1 us \ ffu t 
5 19 \ftc r p atel fT rt t s cur r luction 

t b m c ssar to r 0 t I n open op r t on 
Ih ca c yas cf rr i t anolh r ho pilal m 
Ch ag S pi ml r 6 0 4 an 1 f th sur 
g on p rat 1 atta h ng a 1 a plate t th sh ft 
f the ra 1 US n 0 i t h 11 the fr gm ts n 
app tion Ih b y ma i a go I r coy \ from 
th p t on an 1 g 1 ni n h I i] par nth be n 
ur d by the cn 1 of s month All splints r 
remo 1 n 1 h as all e 1 to ust the arm f )\ 
lie had no troubl yyith th member until one la 
3 J ar and 0 m nths I t i hilc plajing in th 
school yard he cemed to feel som thing gy m 
ihi arm He ha ! no pa n but shortly th r ft r 
Ight SI U g 1 y lop d Dr Chari s II Dt \titt 
of \ ipani In liana mad an \ ray ami atio 
hi h ho 1 that th La c i late had loo n 1 an I 
th rc as c th an f actu or non un on t th 
sit of th II fractur V f I c po nt of mot 
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16 16 I 18 18 19 19 

I ig 16 Ununited fracture of radius of 3 >cars duration Operation Lane plate 
removed fra'mcnls adjusted and si ip of periosteum removed b> blunt di section 
from the pro imal fragment and turned dovvnwa d across the site of the fracture 
formin" a perio teal brid e chiefly alon^ the lateral su face hi st film as taken 
I week after operation 

Ii" 17 Same case as in figure 16 taken i6da>safteroperation Note the growth 
of the periosteal transplant 

Ti" 8 Same c se a m Fi ure 6 j months after operation The periosteal 
transplant has fused iih the shaft Note that the re encration of this bone is 
best at and near the tran plant 

I I 9 Same ca e as m I I'ntre 6 shot mg a green stick fracture at this site ii 
months afie operation for unun ted fracture Note that the new bone along the 
lateral mar in where the periosteal tran plant was applied i» the onI> portion of the 
shaft not refractur d 


could be casiU demonstrated The case was 
brought on September 27 19 s to Chicago but as 
the original urgton had moved to another citv the 
bo\ was entered on mj service at St Lukes Hos 
pital At operation one of the screws from the 
Lane plate was found l>ing in the soft tissues and 
the other screws loosened up so that the plate was 
casvb removed The fragments below the plate ami 
about the sUe of the fracture were denuded of 
periosteum The ends of the fragments were osteo 
porotic This softened bone was removed thcreb> 
freshening the ends of the fragments Thev were 
in verv good alignment and no effort to change the 
alignment was made The shaft of the radius above 
the site of the fracture was exposed and a strip of 
periosteum was removed b\ blunt dissection and 
turned down across the sUc of the fracture Great 
effort was made to secure an abundance of perios 
tcura across this defect in the bone and some of the 
strips were therefore turned down so that the cam 
bium laver pointed outward The anterior surface 
of the bone alone was covered however Figures 
16 17 and 18 show the rapid healing which occurred 
in this old fracture From the findings at the time 
of operation this was definitel) an ununited and 
not a recent fracture The fracture had never united 
under the I ant plate The bov was discharged 10 
weeks after the operation with firm union 

Since writing the foregoing we have had an 
cxtrcmcl> interesting additional observation in this 
case On S ptember 8 19 7 while plavmg ball 


the patient fell striking on his extended right hand 
He immediatclv felt pain at the site of the old frac 
turc and observed an angulation deformitj Swell 
ing of the forearm rapidl> followed He was again 
taken to Dr Dc Witt of\alparaiso Indiana who 
examined the arm with the \ raj and diagnosed a 
fracture at the site of the old fracture He was sent 
at once to m> service at St Lukes Hospital Ex 
ammation showed a slight angulation slight swell 
ing and point of moderate tenderness directly over 
the site of the old ununited fracture described 
above btudv of the roentgenogram which he 
brought with him and of a second film taken 3 
weeks later (Fig 19) showed the following There 
is a line of fracture through approximately two 
thirds of the shaft of the radius resembling a green 
stick fracture The unfractured portion of the 
radius consists of one third of the lateral portion of 
the cortex where the periosteal transplant was 
placed across the site of the old fracture just ii 
months previouslv This unfractured portion shows 
strong hcalthv bone but slightly bent The mar 
gins of the fragments of the fractured portion and 
the shaft above and below this fracture arc some 
what osteoporotic and vou can still see 2 drill holes 
used for the Lane plate 4 years ago In other words 
firm union of this old ununited fracture resulted 
along the anterior margin where the periosteal 
transplant was hid but that portion of the shaft 
which was not covered by the transplant showed 
poor osteogenesis 
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Ihi case as w ell as C asc digs 5 and 6) 
demonstrate conclusueU that a pure penos 
teal transplant containing no cortical bone 
substance \\hatsoe\er will grow and form 
new bone Study of the e roentgenograms 
shows that this new bone in\oI\e the cortex 
immcdiatel) under the perio teal transplant 
howeaer in the portion of the haft not coa 
ered by the periosteal transplant new bone 
did not ferow so that there yyas a partially 
ununited fracture of the shaft I haye not 
ob er\ed this condition in any of the other 
cases yet the e two cases enable us to arme 
at the folloyying conclusions 

1 The perio teal transplant yy ill form neyy 
bone but it may be limited onlj to that por 
tion of the shaft cocered bj the transplant 

2 To insure complete union in an unumted 
fracture at least two thirds of the shaft at 
the site of fracture should be co\ercd by the 
periosteal tran plant 

3 More rapid and more complete healing 
of the ununited fracture will result if the 


shaft at tlie site of the fracture 1 completclj 
surrounded b> periosteal transplant 

Case 6 J T male of Bclo t Wise sin 38 
> a s of age In Ma ch 1923 ihi patient \ as in 
an e p! on and sufler d a e ere c mpoun 1 f ac 
tur t the upper thir 1 of the r ghl leg The soft 
ti ucs c e badly laccr ted and a fragment ap 
p o imat l> 3 mche long \ as bio n from the shaft 
of the t bia at the junction of the middle a d upper 
ihi d Con dcrable loubt exi ted as to h ther 
the leg hould be amputate 1 1 he \ riter was call d 
to sec the case a few days later and agreed ith 
Dr Itcnjamin Posse that his treatme t of debrde 
m nt folio ed by the Car el Dakin method of irr a 
tion was justifed and mght result in sJ\ ng the 
I mb A %er> marke I infection dec eloped h ch 
per isted for c c ks Eight months elapsed befo e 
we felt t was safe to attempt repair of loss of bone 
substance in the tib a Figure 20 ho s the cond 
tion of the tibia at that time 

On April 3 1924 the author nt to Delo t and 
ope ated ipon this ca ith Dr Fosse Operatio 
CO sstedoff cshcnmgtl c pp frag icntofthc tib a 
and of cutt ng away the o te sole otic port on f 
tl e low r fr gment of the tibia This left a gap f 
app o imately 2 inches to be fill d in Ad 
cha gmg s us still p r i ted from th wound in the 
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Fi 4. Unreduced comminuted fracture of the liLia 
and hbula operated upon 5 weeks after injur> Ope alion 
fracture reduced and held in all nment by beef bone dcr 
intramedullary splint the fracture site then co\ered by 
periosteal transplant remosed and turned down \ 3 rd from 
the proximal fragment of the tibia 


Fi" Same cas as m Figure 24 sho m the repair 
of the fracture and almo t complete absorption of the 
beef bone peg s months after operat on 
li 6 Same case as in tifeurc 24 taken 10 months 
after operation Patient has been working for 5 months 
complete restoration of function 


soft tissues and therefore a complete removal of old 
infected tissue in the neighborhood of the fracture 
was made at this time A beef bone peg was in 
sorted in the mcdullar> canal of the lower fragment 
of the tibia and worked upward into the medullary 
canal of the upper fragment thus forming an m 
ternal splint aahich held the tibia in proper align 
ment Next a strip of periosteum 3 inches long 
and the entire width of the upper fragment of the 
tibia was removed bv blunt dissection downward 
but left attached at its lower margin and turned 
as on a hinge downward oxer the defect tn the tibia 
Stripsi of periosteum were next removed from the 
anterior surface of the lower fragment of the tibia 
and were laid across the defect boft tissues were 
closed over the defect as well as possible but com 
plete closure could not be secured because of the 
amount of tissue which it was necessar> to dissect 
awaj because of the old infection 

Patient made a slow but progressive reco\cr> 
and the growth of new bone from these periosteal 
strips IS well illustrated in I igurcs 20 i 2 and 23 
The soft tissues closed over the area except for one 
small persistent sinus Solid union had occurred in 
this case bv Januarj 1926 — i vear and 8 months 
after the operation At this time the sinus vvould 
remain closed for a few weeks and then would open 
but with very little discharge Since the patient 
was at work and was getting along very well it was 
my judgment that this condition should be left alone 
for at least 6 months more fearing a recurrence of 
the infection if another operation was attempted 
too soon In June 19 6 however I was called in 
consultation on this case by the insurance company 
with another surgeon of Chicago This surgeon 


felt that the case should be re operated upon at 
once and the beef bone peg removed A week later 
I was told that thi» surgeon had removed the beef 
bone peg I have learned that the old fracture 
showed good union but that the beef bone peg was 
lying loose in the medullary canal with softening 
of the bone immediately m the neighborhood of the 
peg His operation consisted simply of removal of 
the peg and curetting away the soft portion of bone 
in the neighborhood of the peg The wound healed 
and the patient was discharged from the hospital 
in 4 weeks Patient now has good firm union with 
out any evidence of infection and approximately 
75 per cent of function in the knee joint 

Observation of a series of $ \ ray films taken on 
this case from 3 weeks after my beef bone internal 
splinting periosteal transplantation to June 1926 
a little more than years after the operation again 
demonstrates that periosteum will grow and form 
new bone 

If I were operating upon this case today 
instead of using the beef bone peg I would 
use an osteal periosteal transplant as de 
senbed under Case 4 This case however 
does illustrate that the restoration of pcrios 
teum across the marked defect m this tibia 
resulted m regeneration of bone and closing 
m of the defect It is m> judgment that the 
defect closed more rapidly than would have 
been the case if I had used a narrow autog 
enous bone graft containing only a small 
amount of periosteum Further the cutting 
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of such bone j,raft in an area where infection 
had been rampant a few months before 
would ha\e made recurrence of the infection 
more probable 

Case 7 D B m Ic 45 \ ol J refe d to mv 

s i atSt LuLc H pitalb\ Dr \obl Hi \ev 
111 no s on \ mb r qj 5 b caus I n un 
eiuced fra tu of the 1 ft tibi an I fibula ) t 
b low th m d 11 th I Th i jur\ curr d 
Octob 0 Q 5 and \ f! t had bee ma I to 
s cut u on b the lo <l m Iho 1 p rat 1 
fo nd th ck hbr band b t n the fragments 
of th t b a comp d of 1 t posi g soft ti sue nd 
hbrou t su ha t ri t c of n unto Thi 

as cut awa\ an 1 the nds of th f agm nts f h 

el rh aliR ment a d ppo it n as mad b\ 
an I t m lull \ b f b peg us 1 a a bon 

pli t \ p n te 1 tr pla t th n emo d 

fr m the upp r p ti of th sh ft of the tibia 

onsi t g of the dth of th t b a and abo t 4 

i ches length and s ateCull> rappe lad 
s t r d bout the s t f f a tu e Fig es 24 5 

and 6 sho th sub quent d \elopme I of bon 
and u of th f actu n th s cas 
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Si\ of the ca c in which periosteal tnn 
plants have been used In%t been in old frac 
turt of the tibia In all but of the el have 
been able to notch the upper fragment 'tnd 
sharpen the lower fragment m such a wav 
that It fitted into the notch thus giving 
apposition and a certain amount of fixation 
without using anv foreif,n material for li\a 
tion The method of external fixation b\ 
splinting and b\ circul ir band of plaster of 
Pans described at the end of this article has 
obviated the need of intern il piloting in the 
majont> of m\ cases In 1 of these cases the 
defect was covered bv periosteum secured 
from the adjacent shaft and fixation secured 
bv lutti band which were later removed 
Whenever I utti or Parh im Martin bands are 
used great care should be exercised to see that 
these are applied around the bone outside of 
the periosteum and not next to the bone 
denuded of perio teum In another case m 
which internal fixation was necessarv I 
chiseled a narrow rather thick piece of cortex 
from the adjacent shaft to which was attached 
wider portions of pure periosteum This 
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osteil portion formed the internal splint while 
periosteum furnished the osteogenic tissue 

Cases F F male 30>earsofage referred on 
Januarj 17 1927 for rtconstructue operation on 
his foot Light months previously he had suffered 
a fracture of the first second and third metatarsals 
of the right foot These had united but patient 
complained of seyere pain in the sole of his foot 
when walking or standing Examination showed the 
proximal portion of the first metatarsal yyas dis 
placed backyyard and into the sole of the foot 1 am 
yyas undoubtedly due to pressure on this displaced 
proximal fragment At operation incomplete union 
of this fracture was found The proximal fragment 
was so badly displaced that the deformity could be 
oyercome only by complete rcmoyal of this frag 
ment The removal of this left the joint surface 
of the scaphoid bone exposed y\ith a gap of approxi 
mately inches betyyeen it and the distal fragment 
of the first metatarsal A periosteal transplant yyas 
remoyed from the right tibia yyith a small piece of 
fascia attached to its outer margin This fascia was 
sutured to the soft tissue so that it formed a septum 
or curtain oyer the joint surface of the scaphoid 
The periosteum yyas rolled into a tube and sutured 
to the periosteum of the distal fragment and to the 
soft tissues m the sole of the foot thus forming a 
pure periosteal transplant across the defect in this 
metatarsal Figures 7 and j 8 show the rapid 
development of new bone which filled in the defect 
and resulted in a complete cure in this case 

Case 9 G \\ female 35 years of age operated 
upon at Gary Indiana with Dr Ira MiUimore on 
July 15 1927 had suffered fracture of both bones 
of the forearm middle third some 8 months pre 
yiously Several attempts at reduction yyere made 
and fair alignment of the fragments yvas finally 
attained The fragments yycrc immobilized with 
mechanical rather than plaster splint and immo 
bilization yvas very imperfect At the end of 6 
months the case y\as referred to Dr Millimorc 
He attempted by closed reduction and immobiliza 
tion to secure union and by the end of 2 months it 
yyas eyident that permanent non union existed At 
operation the sites of fractures yyere exposed by tyyo 
incisions the ends of the fragments fre hened and 
attempt to yyedge them together by notching made 
No internal splint y\as used The absence of all 
periosteum about fractured fragments was defi 
nitcly noted A large strip of pure periosteum y\ as 
then remoyed by blunt dissection from the right 
tibia and this was diyided equally into tyyo parts 
one portion of periosteum y%as wrapped approxi 
mately one half way around the shaft of the radius 
and the other portion about the shaft of the ulna 
at the site of the fractures The yyounds yycrc then 
packed and a plaster splint yyith circular band of 
plaster of Pans bandages applied for external 
splinting as described bcloyy Sterile gloyes and 
gowns were then again put on by the operator and his 
assistant the splint in the neighborhood of the 


yyounds carefully coycred bv sterile towels and the 
packing then remoyed from the wounds for mspec 
tion Slight adjustment y\as necessary to secure fair 
anatomical alignment of the fragments soft tissues 
and skin yyas then closed This patient now has 
union of both fractures (Noy ember I 1927) Figures 
29 30 and 31 show the growth of the periosteal 
transplants 

INTERNAL \"ERSUS E\TCRNAL SPLINTING 
Before granting the xilue or superiont> of 
such a transplant as this thin soft periosteal 
tissue the question of fixation and alignment 
of the tractured fragments must be met If 
wc will acknowledge that the periosteum on 
a complete bone graft is the chief osteogenic 
layer of the graft then the chief function of 
the cortex or hrm bone of the transplant is 
to act as an internal splint to bridge across 
the defect holding the tyyo ends hxed and in 
alignment In the majority of ca^es this 
cortex splint must be held in close approxima 
tion and fixation to its host b> some foreign 
material such as chromic catgut or kangaroo 
gut autogenous or i\or> peg wire etc 
Groxes seems to fa\or a peg or wire as firm 
fixation IS of prime importance and he states 
that when a peg is used dead bone is of equal 
value to an autogenous bone peg 
Since foreign material must be included so 
frequently with the autogenous bone graft 
then why should we not resort to some form 
of foreign material as a means of internal 
splinting and fixation of the bone fragments 
combined vyjth the easier obtained and far 
superior large periosteal grafts In many 
cases the fragments can be held in approxi 
mation and fixation by the use of external 
plaster of Pans splint with plaster of Pans 
encircling cast abov c and bcloyy the defect or 
the fragments can be impacted after freshen 
ing or even held by kangaroo gut and then 
the defect wrapped with the periosteal graft 
But when this is impossible or there is a con 
siderable loss of bone substance to be bridged 
then cither a cortical graft must be used or a 
foreign material substitute employ ed 

Following the above reasoning I began 
the use of beef bone pegs as a means of 
internal splinting when necessary some 4 
years ago Recognizing that the round 
beef bone peg filling the entire medullary 
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canal frequentl> resulted m absorption of 
the cortex adjacent to the peg I had made a 
triangular beef bone peg nhich came into 
contact with the meduUarj canal at only $ 
points This peg has ab orbed more rapidly 
than the round peg and has caused less bone 
absorption A number of methods ha\e been 
dcMsed for pushing or pulling the round 
beef bone peg from the intramedullary canal 
of one of the fragments downward or upward 
into the medullary canal of the adjacent 
fragment The method usualls used is that 
of chiseling a small window in the shaft of 
the upper fragment inserting a pair of artera 
forceps and grasping a suture threadcti 
through the end of the beef bone peg alreadt 
inserted in the opposite medullary canal 
Traction upon this suture then pulls the peg 
upward or downward into the adjacent canal 
This technique add considerabU to the 
length of the operation To overcome this 
objection I had the triangular beef bone peg 
notched \ mall spatula could then be 
slipped between the approximated fragments 
grasping the e nntchc each in turn and 
shoving the peg upwar! or dmnward into 
the adjacent canal Thi overcomes mo t of 
the difficulties of inserting a beef bone pe„ 

\ ears ago I ga\ e up the use of Lane platen 
of wire and of other metallic matcriil as a 
means of internal fixation due to three facts 
first the presence of these metallic substances 
frequently resulted in bone ab orption sec 
ond it was frequently necessarv to remove 
them third in the majontv of cases omc 
better method of fixation could be secured 
The same objections can be applied to the 
use of the circular beef bone peg and also to 
the triangular peg I have been forced to 
remoae two beef bone pegs and another 
surgeon has removed one of the pegs that I 
have inserted and careful obseriation of the 
ray reproductions in this article show 
that in a few case bone absorption has 
occurred Iherefore I am less and less prone 
to u e an\ method of intern il Jixation except 
the osteal periostc il grift wiien there is 
considerable bone defect In all other cases 
I have found external splinting suffiaent 
In all cases of open reduction of fractures 
or of operation on old unumted fractures I 


am now using the follow mg plan of external 
splinting After the operation is completed 
on the bone proper and before the soft tissues 
are closed over the repaired fracture the 
wound IS carefully packed and protected 
from contamination While this is being 
done an assistant is molding a plaster of 
Paris splint of the desired length for the 
extremity One layer of thin sheet wadding 
or often no padding at all is used The splint 
is then applied directly to the limb opposite 
the operative wound The splint is fixed to 
the extremity by a few turns of a circular 
plaster of Pans bandage applied in the case 
of a leg first about the thigh then just below 
the knee above the site of the operative 
wound \nothcr circular plaster of Pans 
bandage is thrown around the splint and 
lower extremity just below the operative 
wound Only one or two turns of this plaster 
bandage is applied below at this time Dur 
ing the application of this splint and circular 
bandage an assistant has held the extremity 
in proper po uion to maintain the apposition 
and alignment of the fragments The opera 
tor and one as istant now put on fresh sterile 
gowns an<l sterile gloves clean linen is put 
under an<l over the extremity and sterile 
towels are packed carefully into the margins 
of the splint so that the packing m the opera 
tivc wound can now be removed leaving the 
opcralue field sterile The repaired site of 
fracture is carefully inspected and any sli ht 
readjustment of the fragments that is neces 
san IS made This can all be done before 
the splint has become loo hard for slight 
readjustments By actual inspection the 
operator now knows that he has his frao 
ments properly aligned and while the assist 
ant holds the extremity until the sphnt be 
comes hard the soft tis ues and skm can be 
closed by the operator The splint can now 
be strengthened by further plaster of Pans 
bandagev 

Ihi patient can be returned to his bed 
and V ra\ pictures taken the next day and 
m every case thus far the fragments have 
been in exactly the position arranged at the 
operation This inspection method is so 
simple that one wonders why we have always 
closed our wounds in the past and then 
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applied our circular casts or splints con 
stantlj dreading that the fragments ^\ould 
slip and often finding when the \ ray picture 
IS taken that they have slipped necessitat 
mg further operation or manipulation 

CO^CLUSIOVS 

1 Ihe consensus of opinion of practically 
all investigators on the subject of Hov\ Does 
Bone Grow? indicates that periosteum of 
all the three bone layers contains the chief 
osteogenesis 

2 Pure periosteal transplants containing 
no cortical substance whatsoever m the 
cases herein reported have resulted in union 
of fractures in delayed union in repair of 
ununited fractures and m bridging across 
large bony defects Studies of the serial 
\ ray pictures in each case show the new 
bone formation starts and continues from 
the transplanted periosteum 

3 Experience in this method has taught 
that best results are obtained the more com 
pletely the shaft at the site of the fracture is 
covered by the periosteal transplant In the 
neighborhood of these old fractures espe 
cially with non union the adjacent fragments 
are practically always completely denuded 
of periosteum Therefore the aim of this 
transplant is to replace as nearly as possible 
this osteogenic layer 

4 External splinting as a method of hold 


ing the fragments in alignment is far superior 
to any method of internal splinting or fixa 
tion by means of foreign material such as 
Lane plates wire beef bone pegs etc 

5 When there is considerable bony defect 
which must be bridged the autogenous graft 
or better the osteal periosteal transplant is 
probably superior to the pure periosteal 
transplant 

6 Whichever method bone graft osteal 
periosteal or pure periosteal transplant is 
used more rapid and better results will be 
obtained if a large piece of periosteum is 
employed to surround most of the shaft at 
the site of the defect 

7 In practically every case in which an 
autogenous bone graft is indicated the same 
repair can be obtained more rapidlv and 
with less trauma to the tissues by the use 
of an osteal periosteal or pure periosteal 
transplant 
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S T \SIS of bile in the bili'ir\ tract has 
long been considered a prtdispo lOo 
ind exciting cause of oall stone \t 
tcntion has recentlv been called anew to this 
factor b\ the experimental w ork of \\ hitaker 
A\ho has produced gall stone in cats b\ the 
stagnation of bile alone lo induce la is of 
bile in the gall bladder he cut and dil Ued the 
sphincter ot the common bile duct of the cit 
a procedure which has been shiwn to prexent 
relilhng of the gall bladder Xme hour after 
ward the cat was gi\ n a fat meal to ciuse 
partial emptvmg of the gall bladder and wa 
then starved for several davs when autopsv 
showed a tone apparentlv a ca t of th 
hrunken gall bladder 

Production ef stone in the gall bladder b\ 
stasis alone seemed so striking thit we have 
repeated and extended the experiment of 
^\ hitakcr His technique for the pr vdueti >n of 
stasis b> cuttin© the sphincter wa carried out 
on i8 cats In man\ of the experiments dc 
scribed bv Whitaker iodized oil was intro 
duced into the gall bladder to clemm trate 
the stasis of bile To eliminate this factor 
w Inch w e thought mip,ht plav omc part m t he 
process described bv Whitaker the iodized oil 
was injected into the gall bladder of onl> 70! 
the 18 cats In the gall bladder ol the 1 1 cat 
in which stasi had been produced but no 
iodized oil injected there w as not the lighte t 
trace of the formation of stone Six dogs 
similarly treated likewise did not show 
Stones Of the / cats in which iodized oil was 
injected into the gall bladder j had scmi solid 
masses resembling the stones described by 
Whitaker \s iodized oil cemed to be the 
deciding factor in the production of these 
masses another sene of experiments wa 
performed in which no stasis was produced 
Iodized oil wa mcrelv injected into the nor 

UhlCRThinh mlbcllbldd d I 
h lllh J Am 1 A I s 

> m tb D p (m t S g ; A\ h gt 


mal gall bladder Similar masses were some 
times found in the e gall bladders although 
no stasi was pre ent These experiments 
seem to indicate clearly that the iodized oil 
rather than stasis was the important factor 
in thcprocluctionof these called gallstones 
I he emi solid mas cs w hich w ere produced 
in the gall blaeldcrs containing lipiodol seemed 
lo be imilar to tho c described by Whitaker 
I he c masses have little resemblance to hu 
man gall stone 1 hey are greenish black 
oft and homogeneous x ary mg in size some 
time oecupving the entire gall bladder Ex 
iminalion hows the pre cnce of fat globules 
m the specimens Wc were inclined to think 
It hr t that soaps were present but chemical 
examin ilion did not confirm this Cholesterol 
was not found which again strongly suggests 
that thev hear little relation to human gall 
stone but in tead result directly from the 
pre cnce of iodized oil 

B hexing ncverthele s m spite of our nc a 
live experiments that stasis is undoubtedly 
one f ictor in the production of gall stone 
m man we performed experiments m which 
stasis of the bile was associated with another 
impirtxnt factor infection Stasis of bile 
was produced m cats after the method of 
Whitaker by cutting the sphincter of the 
common bile duct Stasi was produced in 
dogs b\ another method which insured com 
pletc stagnation m the gall bladder and yet 
did not cause obstructive jaundice This is 
made possible bv the anatomical arrangement 
of the ducts m the dog Two lateral hepatic 
ducts join the common bile duct at a consid 
trablv lower level than the junction of the 
middle hepatic and cy stic ducts The common 
bile tluct can therefore be ligated in its upper 
part o that the middle hepatic duct drams 
only into the gall bladder from which empty 
ing IS prevented by the ligature This tech 
mque insures complete stasis in the gall blad 
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der and at the same time maximum concen 
tration of bile 

Simultaneously with the production of 
stasis by these methods in cats and dOc,s 
organisms were introduced into the gall blad 
der bacillus coh staphylococci and strepto 
COCCI being used The animals were sacrificed 
after periods xaryin^, from a few days to sc\ 
eral weeks Neither cholelithiasis nor chronic 
cholecystitis was thereby produced m any 
instance 

Experiments were then performed in which 
substances w hich might serN e as nuclei for stone 
formation w ere placed w ithin the gall bladder 
where stasis of bile had been induced In 
some instances infection of the bile w as added 
Tissues of parenchymatous organs fragments 
of metal gauze calcium lactate cholesterol 
lecithin and colloidal substances were used 
No stones were formed under any of these con 
ditions In one cat how oxer in which a piece 
of gauze infected with bacillus coli was in 
serted into the gall bladder a marl ed degree 
of chronic cholecy stitis resulted 

In another group of cats the sphincter of 
the common bile duct was cut and tlic walls of 
the gall bladders in some instances the mucosa 
and m others the serosa were thoroughh 
cauterized with phenol Autopsy of the am 


mals after varying lengths of time did not 
reveal any stones 

As another point against the importance of 
stasis as the sole factor in the production of 
stones IS the fact that those indiv iduals w hose 
bodily constitutions are associated with the 
greatest amount of stasis in the gall bladder 
namely the visceroptotics are not so likely to 
have stones as the short obese type Ihis 
point IS elaborated in a paper by Sherwood 
Moore now in press 

SUMMARX 

Clinical opinion has suggested the impor 
taucc of stasis of bile infection and the pres 
ence of nuclei m the gall bladder as factors in 
the production of gall stones in the human 
We have not been able however to induce 
cholelithiasis m experimental animals bv 
either stasis alone or by stasis combined with 
infection of the bile ev en in the presence of 
various foreign bodies Obviously other con 
ditions seem nece&sary for gall stone forma 
lion A likely factor may be intramural in 
fection especially since clinical investigation 
by one of us’ has shown its frequent presence 
m cholelithiasis even when the bile is sterile 
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I IsILULNCLS which faAor or prejudice 
the successful outcome of the surgical 
treatment of rectal or rectosigmoulal 
carcinomata readil> divide themselves into 
two groups -extrinsic and intrinsic The ex 
trinsic are modilving influence such as age 
general condition of the patient duration of 
the lesion with it attendant signs and svmp 
toms and various loc il conditions associated 
with the neoplasm such as its sue ituation 
and mobilitv the presence or absence of me 
tastasis both Ivmphatic and visceral tibrosi 
l>mphoc\tic infiltration and hvalinization 
The intrinsic influen e with Us attend int 
effect on extrinsic influence is repre cnte<l b> 
the activitj of the cancer cell them elve 
From the surgical standpunt extrinsic fic 
tor except such dements a a„e and such 
general evidences of rc istaiicea the extent of 
local re i tance expressed in terms of libro is 
and so forth determine the so c illed oper 
ability of each case Ihis cjntrovcr lal ap 
pellation implies conditions favorable and un 
favorable to the removal of cancerous growths 
condition which in borderline cases must be 
measured and evaluated b> the judgment 
experience and courage of the surgeon 
Nowhere is there an\ dissension from the 
dictum that metastasis to the liver rules out 
radical resection except in the small group of 
cases in which removal of the growth with 
restoration of the lumen of the bowel seem 
adv antageous as a palliativ e measure 

Tortunatelj one may resect portions of the 
prostate gland or seminal vesicle or perform 
hjsterectomj in the course of an operation for 
extirpation of rectal carcinoma with relatively 
satisfactory mortality m certain selected 
cases \\ hether or not the high mortality and 
morbidity and end results m this particular 
group of cases warrant radical operation is 
extremely questionable and one wonders 
fconsidering the fact that many patients suf 
fenng from inoperable carcinoma of the rec 
turn who have been subjected to palliative 


colostomy enjoy a relatively satisfactory 
exi tence for i or 2 years) whether extensive 
technical feats which unquestionably produce 
prolonged disability are compatible with 
sound judgment Occasionally one of these 
extremely radical operations is followed by 
prolonged freedom from recurrence and en 
courioC the practice of attempting to remove 
large lixed carcinomata but if the sacrifice of 
important organs is necc sarv m the course of 
the operation more often than not such feat 
result in high immediate mortality and early 
recurrence In the light of comparativ e result 
with other therapeutic agents however the 
suppression of carcinoma calls for extension m 
the scope of operability 

Undoubtedh the best progno is in the sur 
gical treatment of rectal carcinoma attends 
that very favorable group of cases m which 
operation may be performed early and in 
which the growth is not fixed has not involved 
the lymph itics and i found on re ection not 
to have invaded the musculature of the colon 
In this group of case the operativ e mortality 
IS extremely low for any type of resection and 
the percentage of cure isveryhigh Uehave 
not grouped our cases as favorable and un 
favorable but taking the case which have 
been subjected to resection as a routine we 
find that in approximately half of them there 
has been no recurrence at the end of 3 years 
and in a third the patient i alive and free 
from recurrence at the end of 5 vear The 
operativ e mortality in the w hole group for the 
double operation of colo tomv and posterior 
resection was approximatelv 6 per cent 

Our rule m cases in which metasta is to the 
liver has not occurred is to attempt the re ec 
tion of the offending grow th m cv erv case if it 
IS not wholly immobile from fixation to ad 
jacent organs 

Fortunately metasta is is a slow proce s 
and even lymphatic involvement does not 
take place rapidly The first recurrence after 
Operation 1 usually noted m the liver Death 
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TABLE I— GRADE OF MALIGNANCY AND METASTASIS \T OPER^VTION 
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from metastasis to the liver is painless in the 
majority of instances in marked contrast to 
the long draw n out suffering which accom 
panies ulcerating adherent and inoperable 
grow ths Sepsis from these huge foul surfaces 
rather than metastasis is the cause of death 
Local fixation unquestionabl> is the cause of 
refusal of radical operation more frequentlj 
than internal metastasis 
The inadvisability of excluding the possi 
biht> of metastasis is evidenced b} the fact 
that man> times one feels that the hard 1> mph 
nodes in the immediate v ianit> of the grow th 
are an evidence of extension of the carcinoma 
However thisma> frequently beprovederro 
neous by microscopic examination and it is 
unwise to assume from palpation that all 
lymph nodes are cancerous many nodes will 
be found on more careful examination to be 
inflammatory and the possibility of radical 
operation will not be excluded 
The duration of the grow th and its situation 
influence the surgical outlook enormously It 
IS a difficult problem to fix the exact duration 
of symptoms and signs in a case of rectal car 
cmoma since at the time the patient appears 
for treatment symptoms and signs have been 
present for many months and not infrequent 
ly for y ears In the average case of rectal 
carcinoma observed at the Mayo Clinic 
symptoms have been present for more than a 
year Since the signs and symptoms always 
consist of blood in the stools change in bowel 
habits or some obstructive phenomena the 
growth must have progressed to the point of 
ulceration or occasionally to subacute ob 
struction before the patient is aware of its 
presence The tyqie of growth influences the 
duration of symptoms and signs depend 
ing on whether it is a rapidly progressing 


cellular carcinoma or a more slowly growing 
tvpe 

The situation of the grow th is of importance 
from the standpoint of prognosis because the 
pathological types vary in different parts of 
the rectum and because of the influence on 
the time at w hich sy mptoms and signs appear 
Most growths m the rectum occur in its am 
pullary portion or higher at the rectosigmoidal 
juncture The smallest percentage of grow ths 
are m the anal canal and around the external 
anal orifice The latter growths are usually 
epitheliomata and can always be recognized 
by the most superficial general examination 
It seems entirely reasonable that they should 
be obsened in their earliest stages On the 
contrary however many cases of several 
years duration are on record The lymphatic 
drainage in this area is forivard into the groin 
rather than retroperitoneal and lateral as it 
would be were the growth higher but in any 
event once the lymph nodes m the groin are 
involved radical operation is useless and the 
prognosis is hopeless 

Rectosigmoidal growths are not readily felt 
by the exaimmng finger but occasionally thev 
telescope themselves into the ampulla of the 
rectum and may be palpated easily Thediffi 
culty of determining the exact situation of the 
growths by proctoscopic examination is dem 
onstrated m this class of cases m which opera 
tion sometimes reveals the growths at or 
above the rectosigmoidal juncture although 
they hav e been observ ed phy sically w ell dow n 
in the middle of the rectum In women 
growths in this situation are usually palpable 
through the V agina particularly if Nation has 
occurred since the tendency of a growth in 
the lower part of the sigmoid is to drop down 
into the cul de sac and fasten itself onto the 
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posterior wall of the uterus I t«.tosij^moi<hl rtetum cxtirprtion In cither the graded oper 
growths require an ab lominil t\ pe of Optra alion of to!o tom\ and posterior re cction or 
tion which is a more lormihble pnKc lure the ibd >minopcrmcil t\pe of procedure as 
than po tenor re eetion f< llowmg eolo time Khocated b\ Jones or Mile mae be carried 
and aet bet lu t of their c trh ob truttne out with Iota mortilitv and «aCisfac{or> end 
signs the\ hould be reco^ni/cd m an earlier re ults 

stage than the lower growth eit the rectum \gc i mother factor which influence prog 
proper Ba u mg a gra led ojieratic n which no is mo t emphaticalla lortunatcla the 
consi ts )f eolostama incl in interior tape of aaerage lue in ca e of carcinoma of the rec 
resection oneofu (Rankin) lu remivedthe turn is more than a ears Most of the pa 
rectosigmoid anJ rectum down to the inal ticnts at the Ma\o Clinic haae been between 
canal m a sene of 2^ um ecutiac ca e with the age of 45 and 60 and most satisfactory 
but I death Ihi reduction in mortalita has end re ult haae been obtained ba radical 
been due to sever il factor the mo t t sential operation on ilie eldcrl> patients There is 
of which are adequate pre operattac prepira ample tlinical caulence to the clTcct that the 
tion and the u e of siiinil anisthe 11 I he prognosis m rectal carcinoma m the earlier 
operation permit wide remoaal of the lam decade ishighl> unfavorable Unfortunately 
phatie structure and the rem ite re ults there are a great mana cases of carcinoma of 
should be satisfaetnis If the growth 1 situ the rectum m patients between the a cs of 20 
ated in the middle or upper portion of the and 30 am! ea en below o The active tissue 
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n T Adenoma n which the ce Is are practically com 
pletelj d fferentiated for this reason it is call d bcni n 

of )outh instead of resisting cancer in\asion 
invite Its spread and the young person who is 
host to a malignant neoplasm has little chance 
for longe\it> regardless of the t>pe of thera 
peutic measures instituted The l>mphatic 
senescence and tissue inactivit> common to 
advancing >ears offer a much more satisfac 
torj first line of defense than the vital elas 
ticitj of >outh 


Carcinoma of the rectum like carcinoma of 
other parts of the gastro intestinal tract is 
usually of the adenomatous or gland type 
occasionally a squamous cell epithelioma or 
epidermoid carcinoma is found but it is usually 
situated at the anus When a squamous cell 
epithelioma is found abov e the anus its origin 


Pi 2 Vdenocarcinomi Rradcd i in an adenoma The 
cell mtheacm ntheuppe left hand corner are practicallj 
completely differentiated while tho e m the acini in the 
n ht and lower part of the section arc not the latter a c 
therefore cancerous 

IS explained m the same way as that of epithe 
homa of the stomach and gall bladder the 
regenerative cells of the glandular epithelium 
in these organs have the power to produce 
cither a secretory (glandular) epithelium or a 
protective (squamous) epithelium In this 
senes of cases there was also one mehno 
epithelioma situated just inside the anus this 
IS rare in the rectum Adenocarcinoma of the 
rectum like carcinoma of other parts of the 
intcslma! tract pre ents different gross forms 
papillary polvqjoid mucoid ulcerating infil 
trating napkin nng and so forth It is also 
liable to infection and degenerative procc se 
as well as to ulceration Microscopicallv the 
cells of adenocarcinoma of the rectum may be 


TABLE I\ — ABSCNCr OP METASTASIS 01 ADE OP MALIGVA\CA AND PISULTs 
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differentiated to uch a marked tiegree and 
arranged m glandular or icinous formation 
with such ^ood cell alignment that thc\ ap 
pear almost like normal rectal mucous glands 
a number of these cell e\tn secrete mucus 
that IS indi tinguishable from the mucus 
secreted b\ a benign adenoma As a matter of 
fact a number ol carcinomata ol the rectum of 
low grade malignancy originate in adenomata 
I urthermort contrary to the prey ailin„ opin 
ion Saint has shown that the change from a 
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benign adenoma to a carcinoma take place 
more often at the periphery than at the ba e 
Mitotic ligurcs may or maj not be numerou 
in the c carcinomata show in" advanced 
diflcrcntiation but they are usuall} regular m 
form On the other hand carcinomata of the 
rectum maj be so undifferentiated that 
pncticall> all trace of gland formation are 
lost The cell nuclei are usually large irrcgu 
larl> roundish and deeply staining and as a 
yyhole the cells haye lo t their columnar form 
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Pi s Adenocarcinoma graded 3 showin less cell 
d fferentiation than Figure 4 with irre ular acinar forma 
tion 


Mitotic figures ma> or may not be numerous 
but are often irrcguhr (multiple mitosis) 
When acini or gland formations are found in 
such carcinomata the cells are not in good 
alignment and show \cr> little tendenej to 
individual cell differentiation 
In our senes of carcinomata we have found 
a number that show mucoid or colloid sccrc 
tion This material mav be associated with 
cells in all degrees of dilTcrention however on 
the whole if it is found in large masses the 
cells associated with it are usuan> of a colum 
nar t>pe One often sees acini so distended 
with this material that a number or all of the 
cancer cells in them have been destrojed bj 
pressure When the material is associated 
with undifferentiated cells it is usuall> less in 
amount and is often retained in the cell giving 
it a signet ring appearance 

GRADES OF MALIGN.VNCa 
The malignancy of carcinoma of the rectum 
like that of carcinomata in other situations is 
subject to gradation on the fundamental 
principle of cell differentiation In 1915 one 
of us (Broders) began grading malignant 
neoplasms on the fundamental principle of cell 
differentiation and during the following 4 
years i 628 squamous cell epitheliomata were 
graded strictly from a microscopic ■viewpoint 
and absolutely independently of the clinical 



n 6 Adenocarcinoma graded 4 with mucoid forma 
tion Note the undifferentiated state of the cells for the 
most part and the ill defined acmi 


histones In 19 5 it was thought best to 
modify the original basis to some extent The 
mitotic figures and the one eyed cells were 
considered only as undifferentiated cells and it 
was only in the presence of numerous irregular 
mitotic figures that there was an inclination 
to raise the grade 

Recently we have studied 598 cases of 
carcinoma of the rectum operated on between 
1916 and 1925 and graded the malignancy in 
accordance with Broders method From 
Table I it can be plainly seen that the per 
centage of cases in which metastasis is present 
nses in direct proportion to the grade of 
malignancy and that absence of metastasis 
increases in inverse proportion to it 

Table II shows the grade of malignancy and 
Its relation to the ultimate result The 
percentage of total good results decreases in 
inverse proportion to the grade of malignancy 
and the percentage of total bad results in 
creases in direct proportion to it 

Table III shows the relationship of metas 
tasis grade of malignancy and ultimate re 
suits It IS evident from the total percentage 
that the good results decrease in inverse pro 
portion to the grade of malignancy and the 
bad results increase in direct proportion to it 

Table IV shows the relationship of absence 
of metastasis grade of malignancy and ulti 
mate results The percentage of total good 
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results decrease in inverse proportion to the 
grade of malignancv and the percentage of 
total bad results increases in direct proportion 
to it While the grade of malie,nanc\ has it 
influence on the good and bad results m the 
absence of metastasis this mtlucnce is not as 
marked as when metastasis ts pre ent It can 
also be noted that in cases of carcinoma graded 
j or 4 without demonstrable metastasis the 
re uU i not much better than when metasiasi 
accompanies a carcinoma graded i 
In 1 able \ the grade of malignance and the 
results are compared m a series of cases in 


which the nature of the operation precluded 
the removal of Ijmph nodes 

1 able \ I shows the relationship of grade of 
malignancy ultimate result and duration of 
life since operation It can be seen that the 
grade of m iiigmnc> pla) s practicall} no part 
in the av enge duration of life of those who are 
living and it plajs practicall) no part m the 
duration of life of those who died after a good 
result but it plav s a part in the av erage dura 
tion of life in those who died from the car 
cinoma since the iv erage duration decrease 
i the grade of malignancy increase (Fig i 
to /) 

COSCLtslONs 

I I ttnnsiL influences are in the main 
modifying in type age being one which em 
phaticalK prejudice successful prognosis 

Duration of the grow th is important but 
It exact determination i diflicult change in 
bowel habit and ob truettv c phenomena bemg, 
the most dependable sign w Inch call attention 
to the prescnte of a growth 

^ fixation influence operabilitj and m 
consequence operative mnrtalitj and succe s 
ful outcome I ixalion m mans instances is the 
re ult of inllammatorv change rather than 
direct exten ion ol malignancy and in conse 
qucncc radical maneuvers m seleeted ca e 
give uncxpcetedl> suect sful result althou h 
this I the exception rather than the rule 
Occa lonalls drainage operations permit a 
recession ol mflammitorj processes and sub 
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sequent resection after immobility has been 
considered sufficient to rule out resection at 
the primary exploration 

4 Site of the growth influences outcome 
because of pathological t>pe and earl> detec 
tion epithehomata of the anal canal being 
early recognizable and satisfactorily removed 
by local operation while the type of neoplasm 
found higher in the rectum is practically 
alw ay s adenocarcinomatous 

5 The grade of malignancy has a direct 
bearing on the percentage of metastasis and 
absence of metastasis since the percentage 
of cases showing metastasis increases in pro 
portion to the grade and the percentage of 
cases without metastasis increa'^es in inverse 
proportion to it 

6 The influence of the grade of malignancy 
on the ultimate result is indicated by the fact 
that the total of good results decreases in 
inv erse proportion to the grade w hilc the total 
of poor results increases in proportion to it 

7 From a comparison of the influence of 
metastasis and that of thegradeofmalignancy 
it IS obvious that the grade of malignancy is 
the dominant factor since the total of good 
results decreases in inverse proportion to the 
grade and the total of poor results increases in 
proportion to the grade 

8 When the influence of the absence of 
metastasis and of the grade of malignancy on 
the ultimate result are considered together 
the influence of the grade is still evident but 


not to such a marked degree as when it is 
considered with metastasis 

9 If the percentage of metastasis increases 
as the grade rises and the influence of the 
grade of malignancy on the ultimate result has 
been established bev ond doubt it is reasonable 
to assume that the total of the good results in 
the presence of metastasis will not be as high 
as and poor results higher than whenmetas 
tasis IS absent furthermore the total of good 
results when metastasis is absent should be 
higher and the total of poor results lower 
than when metastasis is present Actually the 
total of the good results when metastasis was 
present was 20 68 per cent and the total poor 
results was 79^1 per cent When metastasis 
was absent the total good result was 57 87 per 
cent and the total of the poor result w as 42 i 
per cent 

10 It will also be noted that almost as 
good a result is obtained in the case of car 
cinoma of the rectum graded i with metas 
tasis as m the case of carcinoma graded 3 and 
4 without metastasis Furthermore there has 
not been a good result in this senes when 
malignancy was graded 4 and metastasis was 
present 

n The influence of the grade of mahg 
nanev on the duration of life after operation 
in cases in which death occurred from the 
carcinoma is shown by the fact that the 
average duration decreased as the grade in 
creased 
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D \ I ID Ji ca c I di tnbutt.«l through 
)Ut the \\( rid m tho c lountrie that 
]n\c 1 tconie Hmous tor wool grouin^ 
\ubtraln New /tahnd \rgtntint Icthncl 
Southern Furope ind Northern \frica 

In \uiittvlu the n ime t inn. echinococcus 
has become rcstneted to that for the para itc 
Itself \\ hen it attack human bein^^ it as 
sumes the bl idder worm tage and the con 
dition produced is alwd\ known a hadatid 
di case 

Sheep do^s and men are the three factors 
concerned in the dcaelopment of the di ease 
It takes on an aacrage of i-, to o a cars from 
the time of infc tation before the patient 
seeks urgical relief so sloula and m idiou 1> 
does hadatid di ease progre If the cn 
couragement of wool growing in the tnited 
States of ‘America and Canada continue wc 
feel sure that the next generation of urgeons 
in these two great eountrie aaill have more 
opportunitie of studaing the manifestations 
of h>datid di ea e than their predecessors 
had 

Public health measures in Iceland and 
Australia ha\e brought about a dclinitc re 
duction m the disease a manitcstcd in man 
Sheep farmers know the danger of feeding 
their dOpS on the uncooked li\ers of infested 
sheep Jhis one step arrests the di ease at 
Its source 

Of I 460 cases of h\datid disease admitted 
into the Ro\al Prince ■Alfred Ho pital during 
the past 4 jears in 28 or i 9 per cent the 
disease afTected the kidnev It is not a com 
mon disease During the past 15 jears 16 
cases of renal hvdatid ha\e come under our 
observation A sumraarj of the histones is 
appended Of these 11 were males 5 were 
females 8 were m the n^^ht kidne> and 8 in 
left The average age when the patients were 
seen was 40 vears The voungest patient was 
9 ) ears old the oldest 67 


Nie hvdatid embrvo ma> reach thekidne> 
dt the primar> infest ition of the host even if 
the infe tation consists of onI> a single em 
br\o If the infc tation consists of mart) 
cmbr\o then the kidnc} will share mi 
fortune with other organ 

\ sccondarv infc tation of the kidnc} ma\ 
occur from the rupture of a h>datid cjst into 
ome part of the blood stream If the patient 
survives this di aster the kidnev aIon‘» with 
other organs miv be the scat of manj hvdatid 
evsls Clinicallv there mav be so manj 
tumors present that the diagnosis of sccondarj 
malignant di case is made ihi t>pe of 
multiple infc tation of the kidne> is usuallv 
discovered postmortem and ha never m our 
surgical crvice come within the cope of 
operative surgerv 

In this cries of ci c we include onh those 
hvdatid thit arise within the kulncj sub 
stance Come author (10) include infe tation 
bv implintalion on the juxla renal pin 
toncum In the surgical serv ice of the Rov al 
Prince \lfrcd Ho pital bvdnev we have not 
seen a hvdatid evst which has invaded the 
kidnev in thi wav Manv have been found 
m contact with the kidnev but never trul) 
invading it I xpansion of a h>datid occurs 
along the line of least resi tance which is 
under the c circumstance toward the peri 
toneal ca\it> and awav from the kidnc> 

If a hjdatid were anchored bv firm pen 
toneal adhesions close to the kidnev it would 
be thcoreticall> possible for it to mv ade the 
kidnc> I\c have vet to see this happen 
Hvdatids within the peritoneal cavitj should 
be classified as abdominal or peritoneal Thev 
arise from traumatic or spontancou rupture 
of a hvdatid of the liver or spleen into the 
peritoneal cavit) Jhe kidnej peritoneal 
pouches as well as other pouches are involved 
m a general infestation of the peritoneal cav 
it> Ihis tjpe of infestation al o follows the 
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I (ltdhitifth HkJ w 
I dh 1 t I ftl 1 1 

practKL it t ippinj, a h\ 1 iti<l I of thi li\tr 
b\ iTiLin f! int\plorU)r\ \rink,i 'lomt ol 
the ciiitenti leak out it the nttdlt puncture 
into the er )U ci\it\ Ihc nnnife tauon of 
teonchr> mlestitinn lirou^ht tbout m this 
ma\ be po tp ned fur nnn\ \ear \\c 
ln\e seen it happen o \car ifter the orig, 
intl tapping or rupture 
It was for thi reason that tapping evplora 
tor\ or as i mean of treatment has been 
abandoned 

U e cannit elassiJv Allaben ta ef|Uotc(f b> 
Kretschmer! ) as one of hvdatul ot the kidne\ 



I ' ( ! f 1 h> i I t f ih n ht k d > u 

I t del (,ht > t 

I he hvilitul embreo is blood borne m the 
ame w i\ as i bietcnal infarct and like it 
u u ilK tome to re t m the outer part of the 
eorlex of the kidnt\ 1 htorcticall> there i 
no part of the seereting or collecting kiclnev 
ti ut that 1 evcmjit from the risk of in 
fc t ition 

I he cour c of the di ea c is go\ erned b\ the 
site at which the embrvo tome to rest 
rho c in the upper pole are more fraught with 
dinger than arc those m the lower becau eof 
the proximitv of the fixer and pleen As the 
disease progres e attachment to and m 
xasion of the t organs max take place We 
hax e had an example of in\ asion of the lix er 
and exentuallx of the lung on the right side 
al o inxa ion of the spleen m a left renal 
hxilatid Whether a hxdatid of the lixer or 
spleen immediatelx aboxe the kidnej can 
gain attachment to that organ and then in 
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\ade It IS a question cannot jct answer 
from our obser\ations but we behe\e it 
possible and e\en probable In advanced 
cases it might be difficult to determine wheth 
cr the hjdatid started in the liver orkidnev 
In the lower pole when the spherical h>da 
tid reaches the capsule of the kidncj expan 
Sion takes place along the line of least re 
sistance and that is toward the lower half of 
the abdominal cavitj In this region enor 
mous expansion may take place w ithout inter 
ference with important organs Local pento 
nitis sometimes occurs as the growth expands 
and in one case acute intestinal obstruction 
dc\ eloped from peritoneal adhesions 

In the middle region of the kidnc> the 
parasite expands until eventually the whole 
kidney substance is dcbtrojed 

Contrarj to the experience of others (10) 
we have found that displacement of the kid 
nc> docs not occur m this disease It is the 
h>datid that becomes displaced and not the 
kidnc> This is borne out b> a p)clogram 
of an upper pole h>datid published bv 
Kretschmer (5) also b> a pyelogram of a 
lower pole hydatid in our series published 
with this communication 
Hjdatid may occur in a prolapsed kidne> 
and give the impression of displacement also 
there maj be an accompanying hjdatid of the 
)i\ er which is pushing the kidne> from abov e 
Evidence of this is also shown b> the accora 
panjing pj elogram 

INFECTION 

It has been accepted up to the present time 
that suppuration may take place in a hvdatid 
that has not ruptured into a secretorj chan 
nel of the bodj of the host From our obser 
vations we doubt this statement Wc have 
never seen suppuration m a hjdatid of the 
kidne> that has not ruptured into the renal 
pelvis or a cal>\ A suppurating hjdatid of 
the liver is almost invariably bile stained or 
bile appears within a da> or two in the dram 
age tube after operation A hjdatid of the 
lung suppurates onl> when it communicates 
with a bronchus 

Ihe infection and suppuration has been 
accepted as the cause of the hj datid rupture 
It IS more likelj in our opinion that the re 


verse of this is true that the rupture is in 
reality the cause of the infection 

In offering this suggestion we are influenced 
b> the fact that there is no direct blood sup 
ply to cariy bacteria to a hj datid c>st that 
it IS fed b> osmosis onl> through a dense 
a\ ascular adv entitious cyst w all together with 
a laminated chitinous cctoc> st of considerable 
thickness These structures unless actuallj 
broken by trauma would appear to be an 
efficient bacterial filter Once a hj datid has 
broken into the upper urinar> tract or into 
a bile duct or into a bronchus it is directly 
open to the attack of organisms that are 
know n to be sometimes if not alvv a.y s present 
in these channels 

Quite apart from the question of infection 
the parasite when it makes its way through 
a mucous lined path to the outside world is 
onI> fulfilling Its biological object in life — the 
perpetuation of its species 

It has been our experience m infected renal 
h> datid that the degree of infection is always 
mild sometimes the pus proves to be sterile 
on culture in all ordinary media It is only 
after operation and drainage that more viru 
lent infections manifest themselyes Postop 
erative infection is more common in the liver 
than in the kidney This postopcratiye infec 
tion sometimes has killed the patient but it 
has had the virtue of alwa>s killing the para 
site if the patient survived and the drainage 
tube were left in long enough The smell of a 
suppurating h> datid during the first few weeks 
after operation is something to be remem 
bered You can tell at once on entering a 
ward if there is a case present The opportu 
nitics of experiencing this peculiar but not 
altogether offensive odor are rare since the 
adoption of methods which avoid large dram 
age tubes either bj the use of rubber dam or 
b> complete closure of the wound without 
drainage after emptving and sterilizing the 
c>st cavit} 

CLVSSIFIOVTION 

Hvdatids of the kidney have been so far 
included under one head but there is a fun 
damcntal pathological fact which divides 
them into two natural groups not only from 
the point of view of svmptomatologj but 
from the point of treatment as vv ell 
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Thii fact !>> whether the hjdatid communi 
cates with (lie renal peKis or cal\x or docs 
njt do so Iho e that communitate with the 
urinarv channels we ha\e classiiicd as open 
tho e that do not as closed 1 he analOo\ ol 
joint tubcrcul is siiqj,csted the cl issiticilion 
Subdi\ 1 ion ot these two t\ pcs nn\ be m i le 
as follows 

^ , 1 j f Vctive h\inK 

Openandcloed uiddcid 

h\datid I Infected In inJ Icul 

CLOSLD I1\D\11U S'iMITOMS 
Lntil a h\ dati 1 ha ruptured int ) icdw 
the samptoms arc those )t renal turn r inia 
The patient ma\ feel a ni)\ iblc Innap in the 
abflomen asithout ana [ tin bc\onl j)crhi| 
a sense ot draf,e,int or di ml art ij. ra\ »t 1 
b\ exercise \s the c\ t cnliri.c \mpt m 
of diaphragmatic plcun \ m i\ dc\il ip il the 
tumor IS m the upper p )lc r b al [ irit iniU 
if It IS in the niidfilc re^,! m or the 1 wer pole 
In \u tralia il we meet will) an ij | roxi 
matela spherical tumor in iin pirt ol (he 
bocl\ thepos ibilitv ot ludati 1 1 ilw i\ a >n 
idered particularla il the piiient lu li\ed 
in a sheep di tnct ihc i/e <1 the tumor 
maa be con ulerable ml act the general 
health ol the patient remain <|inte u]> to nor 
mal standard Ihis eomlinuion of tumor 
with unalfecled nCntral he ilth I stron K u 
gcstia e ol h\ datid H cm ituri 11 ai 1 n t to 
occur in do cd hxlatids ot the ki lne\ but 
in 3 of 6 cases in our sene it wa jirc ent 
m 2 it was m lerosecine and in i miera caj 1 
in I tliere was associated nephriti indicated 
bj numerous casts the ccond eb cl h\ditid 
was dead and calcitied the thir I was the el is 
ical do ed tape about 4 inehe m diameter 
In h\ datid of the lung ha;mopt\ 1 occur 
in some ca es for some time before rupture 
into a bronchus takes place There 1 no rca 
son whj the same relatiae phenomenon mi\ 
not take place in renal ha d itid The hxdatid 
ejst maa be long in contact avith the mucous 
membrane of the pda is or calj x before actual 
rupture of the cjst aaall occurs While m 
such contact some irritation cedema and 
congestion of the mucous membrane must be 
present Slight trauma under thesf arcum 
stances could produce hrmaturia 


OirN HXDXTIDS OF THE KIDNEY 

When once the h) datid has burst into the 
urinara tract the patient is dramaticall) re 
minded it intervals that something is reallj 
wrin^ imljie seeks surgical adaice Hcma 
turn cilie and the passage of daughter cjsts 
utlier whole or collap cd nre the three cardi 
nilteature of the liistorj I he patient usu 
ilia dc eribcs the hvdatid d bris as pieces of 
jella or grape skin Jhe colic is etactlj 
imilar to th it can cd hv renal or ureteral 
St me ami j i a amble I he hxmatuna mav 
\ ira from the most profuse t>pe down to 
micro eriMc red bbod cell It is possible for 
t renal haditid to be cured bj natures 
mtllixl much m the same waa as a hjdatid 
of the luii„ It m i\ be voided throu h the 
natural channel In one of our senes fCa e 
i( ) thi ilmo t Inpjicncd Ihc removed ktd 
nca on eeti m showed onla two remamm 
m ill I lughter ta t \ fortnight before the 
pitKtU h i I js i el sea era! ounces of h) datid 
lebn and 1 1 ( 1 clot I he two small dau hter 
e\ I leU beliin 1 would have been quite 
en *ugh t > ( irt the ludatid all over a^am 

I he uUera il between attacks vane from a 
few <1 la 1)1 few month according to the 
relict ot tin 1 »n within tht cjst If a small 
innuiit f (1 hn pa c then an attack maa 
a era )on tome on if a hrge amount passes 
min\ minth or even 1 or aearsma> pass 
betore the ten im wilhm the cjst n e suf 
lieicntla Ij cau e bur ting again 

Duriiio in attack ha ilatid fluid and daugh 
ter ea t e cape until one of the dau hter 
ev ts fall o\tr the opening into the caljx 
like i b til a da c 

We hi\e had the unique opportunita of 
scein^ thi actuall} happen during the cas 
loseopic cximiiution of a retrovesical h>da 
tid which communicated with the bladder 
through an openin" in the posterior wall big 
enough to idmit the castoscope We looked 
into the living lij datid and saw the daughter 
casts floating about like pearlj grej sphere 
When the casto cope was withdrawn a few 
daughter casts would escape then one hrge 
enough and tough enough would drop over 
the opening into the bladder and seal it 
What happens in the bladder must hapjien in 
the kidney 
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When once the h>datid has burst into the 
urmar> tract further increase in size of the 
parent c>st ceases An> increase in tension 
due to the natural growth of the cjst is re 
he\ed b> the safety \al\e action of the open 
mg into the cal>x In one of our senes no 
alteration in size of the tumor had taken place 
in 10 } ears although the patient stated that 
before one of his attacks of liTmatuna and 
renal colic he thought he could feel the 
lump more easil> 

In h>datids of the upper pole when once 
the liver or spleen has been invaded the 
safetv valve action does not control further 
invasion of these two organs 

Calcified hydatids of the closed varictj as a 
rule produce no s>mptoms and the> arc dis 
covered onl> in a routine urological cxamina 
tion for some intercurrent disease Under 
trauma the> ma> lead to severe hxmatuna 
but seldom if ever sufficient to justif> sur 
gic il interference A full> calcified hydatid is 
a dead hydatid and unless causing symptoms 
should be left alone 

A calcihcd hydatid of the open tv pc mav 
cause sy mptoms of renal colic from the passage 
of calcified debris down tlie ureter Surgerv 
IS then indicated Case 15 was of this tyTie 

C^stoscopic examtnalton yields the evidence 
of a turbid efflu\ from the ureter during an 
attack of hxmaturia The mucous membrane 
of the bladder is seldom involved even in in 
fected open hvdatids of the kidney In one 
of the senes (Case 6) an acute cystitis was 
found but we were not convinced that there 
was any relationship between the calaficd 
hv datid of the kidney and the cystitis 

In open renal hydatids routine microscop 
ical evimination of the bladder and kidney 
urines may reveal besides red blood cells pus 
cells and hy datid booklets What is just as 
characteristic and less difficult to find is 
fragments of laminated chitmous hydatid 
membrane Nothing else resembles it 

ruuclwiial test by phcuolsulphoncphlha 
kill Unless gross destruction of the kidney 
has been brought about we have not found 
any difference in function between the two 
kidneys In one ca'^e where the right kidney 
was destroyed there was a complete absence 
of function on that side 


Pyelography is of great value when a posi 
ti\e deformity is shown but the absence of 
deformity docs not exclude the presence of 
hydatid Rretschmer (5) published a pyelo 
gram of an upper pole hydatid which showed 
deformity of the upper calyces We show 
a pyelogram of a lower pole hydatid which 
illustrates a filling defect of one of the lower 
calyces In the future wc expect to be able 
to demonstrate some deformity in the py elo 
gram of all open hvdatids of the kidncv 

In a closed hydatid of the lower pole of the 
kidnev no deformity of any calvx could be 
demonstrated Ihis is true of solitary evsts 
of the kidnev which hke closed hv d vtids when 
once they have reached the capsule expand 
like a hernia in a radial direction away from 
the center ot the kidney No pressure is 
exerted on the calyces or pelvis If the closed 
h\ datid IS situated in the center of the kidney 
a deformity would be expected Wc luxe yet 
to demonstrate this 

We had the opportunitv of taking a pyelo 
gram of a ease in which the whole kidney had 
been destroyed by the hv datid Nothing but 
the blind upper end ol the ureter could be 
demonstrated opposite the second lumbar 
transverse process 

On pyelographic evidence there should be 
little difficulty in differentiating a hydatid 
from a solid tumor the latter cause more 
spider like delormity than a hydatid of the 
same size Ryelographj cannot differentiate 
between a solitary cyst of the 1 idnev and a 
closed hydatid 

LXDORATORV TESTS 

Blood count Much work has been done m 
Australia during the p ist o v ears to dev elop 
tests that could be relied on in the di ignosis 
of hy datid disease 

In common with other parasitic worms tint 
infest the human race the echinococcus alters 
the relative percentage of the white cells of 
the blood W elsh and Barling (8) {Australian 
Medical Ga ettc August 1906 383) found that 
the eo mophile count was increased in 50 per 
cent of the cases ob erv ed 1 his is a test tint 
we use todav and if positive it is of consider 
able \ alue One of our cases show ed an increase 
from the normal ^ per cent to 20 per cent 
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Precipitin ncichon Wclbh Ch-ipman md 
Store} (q) ( \u traliaii \fcJu ilC a die Dcitm 
ber lyob t> Tnd I meet \pnl i lo 1 

showed thit the precipitin was <itri\ed not 
from tlic "inti cn but wholh or ahno t wholH 
from the anti trum 

Dew and W illiam f nind that the precijMtin 
test and the cnmfiltmcnt deMitnn ti t run a 
parallel aur c but the former i nat odluite 
nor 1 U quantitatu e m the same %\ i\ U 
pro\c(l j>o line in ,o j er cent af the pjtient 
examined ( ) 

Cimpl ni iilliMli II Icil of ( h thni 1 iirkx 
(4) ha hown that the e mplemint lixiti n 
te t af ( he hni 1 \ iti\c in per cent 

(S4 ^ per eeiitl when trie I in i iru \ S 
case 

Dew indWilliim ( le nlirm I the c lin 1 
in s> and howed thu it tin te ( were >ni 
billed with the mini mill I t f (. 1 ni i 
p ibitixe tindiii}, sh nil I b bt mu I m lo j r 
cent of the ca e ( t In dali 1 di 1 1 t 

Inlnd mill i t f i i 0111 I>ew K line i\ 
andWilhimst 1 u in>, the nun Krm d l l I 
Casoni il )nc f >und It better thin th c nij U 
Tncnt tixiti jn te t It j^axe ] itixeimbn in 
9 per tent of the une inplie ite I 1 

In elmieal w rk wc hnc launi i hi\ 
others that tiie relial ilit\ t the c it t ! 
pends upon tile tre line ol the mli en It 
tre h h\ lati 1 lluid fr im the \t inthelner 
of a sheep 1 u ed rtli met in be juit n ihc 
re ult iheidditiin lphen!l)niik \ lu 
tion < f o j per cent en ibli the inti^en t be 
kept f ir nme inanth il pi lei I m in 1 < ehe t 
If the intipcn is ol 1 { eu 1 po iti\e re uU 
m i\ appear 111 patient \\h< 1 > not utl r Ir m 
h}datidd! ca e \\ e lia\ e 1 nind th it the error 
ma> be 10 per cent In otlier w ird it 20 
patients who ire in i general sur^,! al w ir I 
are tested a\ith anti^^en th it i m mths old 

ma> gi\e a po itaxe result When the e 
arc tested with fre h antigen the\ gi\t 3 nc^a 
ti\e result I his experiment require repeti 
tion but it 1 sutheient to demon trite the 
weakness of these te t In piteof tins we are 
cominj, to rel\ more and more upon the te ts 
of Ghedini and Casoni as an aid in the di ig 
no 1 of h}datid When a reliable antigen 1 
obtained that will keep fer at least 6 months 
It will be of crxite m ill countne 


DI aCNOSIS 

In a rexiew of our senes of ca es it is inter 
t tin„ to note the improxcmcnt in the per 
tentage of pre opcralixe diagnosi since full 
n utinc urological m\c tigalions ha\e been 
inide Ircxious to this period there a\ere 8 
tie I of which were correct!} diagnosed 
'^mee lull in\e tigation ha\e been made the 
rule / of b t a e were correeth dia nosed 
before ojieration I he eighth case was sttongl} 
u petit 1 a being of hcdatid nature but the 
t mplemeiit deaiition te t was incnnclu ue 
ind the \Vi ermiim tc t was strongh 
I ) itnt I -IT the c rta ons i malignant or 
xjhilitie tunur of the kidntx was gi\en 
|r ferentt 

It i mla f iir to mention that in the fir t 8 
le ( were cl ised ludatid andzwcrcopen 
while in the li t b onh were do cd and ? 
wtrtiptn \ hi been pointed out the pre 
peratjxt dii^nosis of a do eel h}clatul 1 
mu h m )r dilbtult than that of an open one 
\ll jHii h\ litii of the kulncx Iiould be 
» rrtilK illumed In i of the lirst 8 cases 
til h\ I ill I w i di (oxtred po tmortem the 
] Hunt hexing lied of acult bronchopneu 
m»nii 111 1 elioklilhiisi 

In pilpiting kultu} swelling we hate 
1 1 ( ptt 1 I ir m ire th an 10 > ear a method of 
iximiniti n m whieli ue appl\ with the 
till er t cne kind irong pa ure from be 
hind in the eo toxertcbral ingle with the 
bjeet t littin^ the kulncx out of it para 
xertebril gr oxt while light pressure is ap 
Jibe 1 III front w till the other hand Ihi meth 
kI pre trxe ill the ddicacx of light t ictlle 
til all in mdrexeal enlargement of the kid 
n ythilotherwi e would be mi eel I robabh 
minx other ue the same mean Spurr 
It erilie i method of lateral pcrcus ion and 
pilpation to ileternunc the presenec of kid 
nex bxxellin Ihis mcthoii embodies the 
simt principle of lifting the kulncx out of its 
grooxe^O) 

In our experience a full clinical hi tor} and 
UrolOoicil mxe tigation has 0 far been of 
g,reitcr erxicc than laboratorv tests but the c 
tests are becoming increasingh important m 
the chain of cxidence In do ed hydatid 
the} arc of more u c than in the open t}pe 
In the open txpe a po itixc diagno 1 should 
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be arri\ ed at \\ ithout their aid A microscopic 
examination during an attack of renal colic 
and hxmatuna and e\en beU^een attacks 
should reveal the presence of hooklets or 
v\hat IS more common but equally charac 
tcristic a fragment of laminated chitinous c\ st 
■wall 

If wlien the tumor is palpated the charac 
tcristic h>datid thrill can be elicited it is a 
pathognomonic sign Unfortunatch it is rare 
and difiicult to find m anj part of tlie bodv 
and especiallj so in the kidne> In i of our 16 
cases a hjdatid of the lower pole in which the 
tumor came well down toward the iliac fossa 
w e could elicit the thrill W e w ere able to secure 
the thrill b\ prcs'img on the medial side of the 
tumor with one hand and percussing on the 
flank with the middle linger of the other hand 
The fluid and semi solid contents of the c\st 
gav e the sensation of qui\ ering under the per 
cussion finger If a c>lindricil tin cont uncr 
with a thin top and bottom is filled with 
boiled starch of the consistence of hlanc 
mau^c the hjdatid thrill can be demon 
strated b> tapping the lid Another material 
that can be used is limmcnlum tcrcbtnlh 
{British PharmcicopcLia) 

TPr VTMENT 

Ihe recognition of the fact that there arc 
two tvpcs of h>datid of the kidne> — the open 
and the closed — and that each t>pe requires 
diflerent treatment simplifies the surgerj of 
this disease ith the opportunities at our 
disposal we are now able to give our views 
upon the indications for and choice of opera 
tion with some measure of clearness 

We are satisfied tint all living hvdatids 
should be treated surgicall> until such time as 
a drug IS discovered that will kill the parasite 
without killing, the host Tartar emetic has 
tnnsformed bilhamasis from the domain of 
surgerj to that of medicine Let us hope that 
some such drug ma} be discov erecl for h> datid 
di'^case 

If untreated the disease takes a long time 
to kill a patient but kill him it almost certainly 
will \\ e have evidence that it tan cause sud 
den death from embolism or anaph>laxis 
that it can produce intestinal obstruction 
that It can extend to other organs and that 


during its progress it can inflict much needless 
suffering on the patient 

In surgical literature nephrectomy isrecom 
mended as the operation in all cases of h> datid 
of the kidnev Wc would agree with this 
recommendation it it were restricted to all 
cases of open hydatids of the kidney If the 
kidney pelvis is m communication with the 
infected or uninfected cyst nephrcctomv is 
indicated if it can be performed It is sur 
gically unsound to leave a cavity m com 
munication with the urinary tract which if 
not infected previous to operation is verv 
likely to be afterward 

In 2 open hydatids m our senes nephrec 
tomv had to be abindont d on account of 
severe hTmorrhage when the adhesions to the 
liver were separated in i case and to the 
spleen m the other case ilarsupi ili/ation 
with drainage was earned out as the next best 
step One case (Case 10) lived for 10 vtars 
and died at the age of 69 from liver pleural 
and pulmonary extensions of the original kid 
nev hydatid The other (Case 9) died sud 
denly 2 years afterward from hydatid cm 
holism or anaphylaxis The urine of both 
these patients was infected up to the time of 
<lcath 

Closed hydatid of the kidney differs in no 
essential from a hydatid of the liver Marsu 
pialization or Lmdeman s operation in some 
form has proved for nearly 50 years a safe 
sound procedure for closed liver hydatids In 
our work it has proved applicable to kidney 
hydatids This operation was earned out in 
5 cases of dosed hydatids m our 'Series with 
uniformly good results both immediate and 
remote A closed hy datid of the upper or low er 
polar region of the kidney never destroys the 
whole of the organ Suflicient cortical tissue 
remains to justify a conservative operation 

Today improved serological tests render 
the task of diagnosis of dosed hy datids of the 
kidiicv an easier one but if a pre operative 
diagnosis cannot be arrived at it is not ad 
visable to do anything but a nephrectomy 
because of the risk of mistaking a malignant 
(^st of the kidncv for a h\ datid In one case 
a sheep farmer had a spherical renal tumor 10 
centimeters in diameter A Ghedmi and Casoni 
test gave a negative result for hydatid disease 
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\ et \\e felt Ihit he mij^ht still ha\e i hvdatid 
\\ hen the ki lne\ wa expo cd a c\ tic tumor 
m liund in the muhile region of the kidntv 
thatch ch re enibled in ajipeannce a hxdatid 
c\ t but It \va not so toUnh and librous on 
palpation n r so xellowish in appearance it 
wa more rcddi h m color and more ccllulir 
on pdlj ation \s the t\pe of tumor could 
not be deiiniteh dctcrmin d a nephrectoma 
ua ftrkrnicd It proxccl on palholopic if 
examinili n ta be a malignant cxstadtnomi 
of the ki lne\ ( '>ee I ip t ) 

( al iticd h\ ialKls of the ki lnc\ require no 
opcriti nitthc\ ire rf the loedtxpe unit 
the\ "i\e ri e to repeated himituria Ue 
haa a far n t perated an an\ In the «pen 
tajit inlt tnn of the ia\it\ aiiompmie 1 b\ 
ref cited attic ks of renal eohe fram the 
pa i t ot kbns tall for a nejalirectamx 

] irtial or ubt ital ncplireelomx i niiv 
L tabli heel is a ound ur^ical proic fur in 
ert iin p\c„cnje mfcetion ot the ki lne\ 
localiatd to the polar rconn I he re i no 
reasanwhvit hould n it be ipf htd in elected 
Cd c at hx JUid ot the kidney if the tunetian 
ofthcoth r 1 1 lnt\ i bel i\ nornul landird 
or if the ipention tan be e irried out without 
undue n k ti the patient Ihc reiul (i ue 
notin\aledb\ the hydatid i healthy ti ue 
R 111 the open an! closed type ot hyditid 
should be amenable tJ the treatment sug 
j:,est d proxi led there is en u h lurmal kid 
ney tissue lelt t J ju tify (he added ri k of Ihi 
oper ition 

\o opiurtunity ha a \ct jirt enled it elf 
to us to u e till methad of treatment but yec 
hope to da sa in the near future We otfer 
the ugge tion ta our e)llea„ues o\er ei in 
ease they may be mare fortunate in getting 
an earlier opf artunity to put thi canscrya 
tne method of treatment to the test 

OPER XTION 

Of the i6 cases m our sene ij were sub 
mittcd to operation and 3 were not ( 1 able I) 
Ihere were no deaths due to the operation 
while the patients were in the hospital or alter 
they had left the hospital 

lapping as a therapeutic measure is ob 
solete for reasons alreadj guen Lindeman 
(7) m 1879 described his operation for h>datid 
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ey t lie expo cd the c\«t emptied its con 
tents bj inci ion and then stitched the ad 
\eiililious cyst to the abdominal wall Hi 
iperation we till marsupiali/ation from the 
ini!o„y to our kang aroo s pouch This 1 the 
ojicrition that with certain precautions we 
jierform toda> m all ca cs of hvilatid of the 
kulncv yvlneh do not communicitc y\ith the 
renal pelvi the typctlntwecla «ify asclo ei! 
pr Aided a pro oj>er itjyc dia no I 1 made 

1 he precaution that we take arc topreaent 
the >ilm" of the ptnren il areolar ti ue yyith 
c\ tcnitcnt 1 lie nece ii> fortlie eprccau 
tions I cmphii/tilb\ the work of Dew which 
demon traie the caji icity of c\ en the minute 
coliee toproilutt ccondara infestation 

Inilutnctil b\ Idwin Deers technique for 
tilt prey enti m of ciondarx implantation of 
papillomata <f the urinary bladder we are 
u 111^ alcohol to Ic en the danger of econdary 
hyditid infe tation \n\ surgeon familiar 
with Dctr tCLhnK|ue in suprapubic c\ 
tot m> for bladder papillomata could operate 
wall cjiilidcnte m Indatid disca e of the kid 
ne\ proxidcd he followed the same prin 
ciple 

Uc expo e the eyst at its mo t upcrlicial 
pirt— uually tin 1 inthclom Ifiti infront 
nc ir the ili ic crest w e m ikc a mu clc splittin 
inti ion as for in apjicndix but a\oid goin 
through the peritoneal ca\ity When the 
eysti cx(»o td it is seized with \lli forcep 
and a troehar att lehcd to a suction appantu 
I plun cd toward the center \s the contents 
are c-yaeuited the cjst wall is drawn well up 
into the wound and packed oil with dark 
colored gauze preferably black to facilitate 
the recognition of the contents that may 
escape I he tluid drawn ofT is measured and 
an amount of altoliol lightU le than thi 1 
injected into the c) st w here it is left to act as 
a dexitalizer for 3 to 4 minutes Hit alcohol 
1 then yyithdrawn and the c\st contents 
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evacuated through an incision made at the 
site of the trochar puncture An instrument 
shaped like a long handled teaspoon or table 
spoon IS useful in removing the numerous 
daughter cysts It sometimes takes half an 
hour to three quarters of an hour or longer to 
clean out a large cyst thoroughh A wide bore 
suction apparatus is aho of help in cleaning 
the recesses U hen this cleansing is accom 
plished we again treat the collapsed c\st b> 
sw abbmg it out w ith alcohol Before the cj st is 
incised or after it is emptied the adventitious 
cjst wall IS stitched to the deep aspect of the 
abdominal muscles with chromicized catgut 
that will list for 14 da>s at least The m 
cision in the cjst is left open The abdominal 
wound is then closed in lajers with a small 
rubber dam drainage down to but not into 
the cj St *1 his drain is remov ed in 3 or 4 da> s 
if all goes well Sometimes the c>st drams 
freely for a longer period when this occurs we 
allow the rubber dam to remain longer We 
ha\ e giv en up the use of large calibered rub 
her tube drams as thej lead to postoperitive 
infection If the cyst is large and communi 
cates with the liver or spleen wc make an 
c'cception and use large tubes Under such 
circumstances daughter c>sts may be dis 
charged through the tube for manv weeks 
as it is impos'siblc to evacuate tlie irrct,ular 
cavity thoroughly if the c> st prov cs to be of 
the branching loculated type 

The safest method of all to prevent the 
escape of cyst contents into the perirenal 
tissue IS a two stage operation At the first 
step the cyst is exposed by the usual method 
and stitched to the abdominal wall The 
wound through the abdominal muscles is left 
open and packed with gauze len to 14 days 
later when adhc 10ns have shut of! the sur 
rounding areas the cyst is evacuated as 
described 

The two stage operation has been success 
fully used in hydatid of the brain and certain 
deeply situated abdominal hvdatids Up to 
the present we have not seen the occasion to 
use it m hydatid of the kidney 

Formalin m 10 per cent solution is used bv 
some Vustralian surgeons in the same way as 
wc use alcohol to devitalize the parasite It 
IS claimed to be quite satisfactory 


67, 

The Bond Delbet Posadas operation in 
which the cyst is opened evacuated and 
allowed to drop back without being stitched 
to the abdominal wall we have not done 
W^hile many brilliant results by primary heal 
mg hav c follow ed this method there ha\ e been 
m Australia sufficient postoperative deaths 
from leakage and infection to restrain us from 
attempting it Whth all the precautions that 
are taken it is difficult to be sure that ev ery 
scolcx has been destroyed by the alcohol or 
formalin If the cy st is dropped back without 
being secured to the abdominal wall any liv 
mg scole\ will lead to a secondary implanta 
tion m the deep perirenal tissues if it is 
stitched to the abdominal wall implantation 
can take place only in the superficial scar 
tissue This complication arose in one of our 
senes (Case 10) We had no difficultv in 
excising completely the whole cyst with some 
surrounding scar tissue 

The operation of nephrcctomv through the 
usual oblique lumbar incision presents no more 
difficulties m hydatid disease than it does m 
anv other disease of the kidney 

The opportunities of studying the climtal 
aspects of hydatid disease that have fallen to 
the lot of the surgical staff of the Koy al Prince 
Alfred Hospital particularly during the past 
y ears are unlikely to occur again m the 
same space of time 

It IS with the object of placing one phase of 
this disease before our colleagues in other 
countries that this communication has been 
given At the same time we wish it clearly 
understood that we are giving our own per 
sonal views and do not imply that thev 
ncccssanly represent the views of other mem 
bers of the surgical staff 

Case i C S female age 1 jears Family 
historj good no previous illnesses lor the past 2 
>ears patient has had dragging bearing down pain 
on the right bide of the abdomen attributed to 
heav> work The pam has been worse during the 
last 10 months has been constant and worse after 
exertion It is confined to the right side of the 
abdomen and to the right loin Attacks of vomiting 
have occurred 5 and 3 weeks ago During these 
attacks there has been marked increase of pam in 
the right side of abdomen and right lorn During 
the last few months there has been increased fre 
quency of micturition accompanied by occasional 
scalding three to four times during the day twice 
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at night There ha been hxmatu la on 4 occasions 
(luring th c last few month bright led an 1 in 
tim tel> m \c1 with the urine L ammation of the 
urine sho\ cl rc ct on ac 1 spec fic gra\it\ 10 5 
fai t cloud f albumin a f w pus cell \ large 
roun Ic 1 tumo exten 1 1 fr m the ight 1 i to 
almo t ih mi Ui e n fro t it as lull o pcrcu 
Sion aim d on r piriti n Operation con 
sisted of a luml n ph 0 t m\ th ugh hch 

the contents of the c\ t c i t g of in um r bl 
daughter c\ t an 1 m pu c 11 c e c a u te 1 
The e Ige f the a I entit u c\ t as t«i h 1 to 
the ab 1 minal n 1 i and a tube 1 am tel 

latent w dischage! f m ho pital 7 k 

after p rati ith a i u in the 1 O r 1 
condition xcell t 

Casl R C mil g 43 lear T 1 \ 
histor\ g ol n j e 1 u ill Ibc \ g 
he de cl p 1 1 ft gui I h a h (h t 

treated Ten ia ago he uU 1 a 1 t t f 
pain th reg n f th 1 rni Ih h r s 

r duced b\ ta is th m 111 uU\ Ihcf 11 g 

da> \ lling f the I i m uric | 1 1 

bv dull pa 1 i th h p g t um 1 II l \ t I 

5 b I me ia f b 1 \ hurihe abl mm 1 

s ell g cu ed iu inp th 1 t f d \ ac m 

pa ed b\ mu h pa 1 h b 1 t i 

to: a cek () a im it h pt Ith abl en 

as \cn d tende I a 1 te T 1 e i lulli t 

extend g up J t arl th 1 ft hip h nJ um 

and to the 1 ft 1 No re ult \ h 1 1 f m a I irgc 
enema The u e la L i i t\ iih no 
album n pu lilo I m n ( n h ei 5 

pcrc nte ph 1 

The he n al s c as c po 1 n 1 f I empt 
The ab lome \ as opene 1 thr ugh a pa med al 1 

cision n th left cciu Th re w a la g c\ 1 c 

mass filling the 1 ft s dc f th b i me 1 h I 

tended inte ti e we e pa ke I fl 5 p t f flu I 

ithd a n a i the c\ t ma up li cl Lxam a 

tion of the flui I sho vci n m rous h\ I t I h okl t 

and urine was defnitch demo trat I The 
X eeks afte ward on cc unt f 1 sutTc nt I a ge 
and a sngtcmpe tu e a left 1 mbar eph t mv 
\ as p rformed The ct t t Ic 1 up und th 
diaph agm be>o I the lim t f th c pi i g h 1 
A d ainage tube as in e te 1 Htdat J ct t all 
and debr s appe rc i n the d am g tube f m th 
front open ng T m th ftcr the f t ope tio 
the pat e t as d scha gc ! f m the hosp tal B Ih 
wounds had he le 1 

Case 3 C R. he p iser age 26 \ca He 
had n prev u din fh cc t ars go h h d a 

u Ide sha p pa n tl c left 1 n ra liati g t the 
front of the abdom to a d the left g om \ mit 
mg occurred dur ng th attack T ent\ four hours 
later he pas e 1 n the ur e a substance esen blmg 
grape kins The ur eta b!o d staned Si ce 
that tim he h had imila attack occU r g 
lately at more frequ nt nt als an I m some f 
thes 1 ter att cks th p 1 has e tended into the 
test cle E aminat ) sh a he Uhj mu cular 


man No definite tumor of the left kidney could be 
1 cm n Irate 1 1 athclogical examination of the 

uri h ed It to contain pus an I blood No hook 

let n Wool ex minalion shot cJ the prec pitin 

t I for hvdatil faintly p sitivc A 1 ft lumbar 
ph cctomy aspcrfomcl Th lo er pole of the 
ki In \ t a ccupic lb) a hj liti 1 cyst about 3 
h diameter filic 1 t ith laughter cysts 

1 t c t a di charged fr m the hospital 5 \e ks 
aft r the operation The wound y as healel 

t E 4 M J 1 female ag 33 years 

L I all h Ilf in the c unity Two a eeks ago 

1 at t ht i a r gor f Hot c I by vcimiting diarrhcca 
nl I u he I hc^c tmpt m hate persisted e er 
1 c 1 rthclati months she has noticed a hard 
U ginth left hypochon Irium y ith a Iragg ng 
b an g 1 wn p in h ch get \ 0 sc on exercise 
S th u et f line s there has been an 1 crease 
f Ir qu II y f micturiti n acc mpanicl by scald 
g Li t ha I en laik in coloi On cxamitiatm 

c foun 1 pati nt jaund cc I itli a hard rou ded 

turn r tuatcl n the left liypocho driu 1 movable 
n I manual ex mm ti n Ctstoscopy sho ed the 
elllux f m the right ut ter clear that from the left 
tu I lanlblol ta ed There ere pus an lea ts 
I b (h sp m ns m re ma ke 1 on the left side 
Bl o 1 cxamin 1 n shov e 1 i per cent cosi oph 1 a 
No p ati n t perf me I I atic t died a t eeks 
afic admi n F im rtem examination sho ed 
b onchop cum a cliolelith asi and in both kid 
n \ an a ut neph iti Ihe lower pole of the left 
k dn \ occupie 1 by a spherical h> latid cyst 
CO laini g numerous laughter cysts but no com 
lunic tl n as f un 1 with the urinary pels is 
Cy E s ' MO female age iq years Fa 
l ent ha I a s Ii e I in the city When she a 
y of age he ha Ian ope tion for tumor of the 
li e lit bclydatd One year before adm sion 
she ha 1 acute ight renal colic and 1 month later 
he n ticc I a m able lump in the i ght hypochon 
1 um N thing y as done on account of the fact 
that he a 4 months p egnanl Since the birth of 
(he child the pain h s become more cyere and of 
a dull dr ggi g character and the lump has m 
c ea cd m siz Lxam natio sho ed the e a la gc 
rounlef turn r 1 the right hypocho drium h th 
a ell felt b manually an 1 mo\c 1 on respiration 
The urine co tai ed no Ibumin sugar or pus 
Bloolcami tion percent co inoph 1 a Through 
a ght lumbar neph 0 tomy a hydatid cyst with 
numcr usdau hter casts was remoyed rheedgeof 
the a he litiou cyst a c ed to the abdominal 
all Convalc cc ce as slot The patient as dis 
charge IS cks ftery ard ith sinus st II dram ng 
Ca E 6 H B male gc 67 yea s Fa 

tie t had an attack of h-cmaturia 6 \ eeks ago 
of u Iden onset accomp me 1 by scalding and p m 
alo g the pen s This c ntinue 1 more or le s until 
lod ysago henthesympt m almo tcomplet ly 
subs (led N. ray examinat 0 sho\ ed a ty p cal cal 
cfiel bydat I in the right k dney Cystoscopic 
exam nat on ho e 1 a marked cystitis still p ese t 
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Examination of thcurmc showed pus cells red blood 
cell and motJe organisms The attack, of cxstitis 
completclj subsided after weeks rest As this 
attack of c>stitis had no apparent rchtion to the 
calcified hjdatid in the rif,ht kidncj no operation 
was ad\i ed 

Case 7 G C male age 58 5 ears Patient has 
lived at times m the sheep countrv since child 
hood He is. said to have bad hvdatid di ease of the 
liver 8 V ears ago and g V ears ago Three davs ago 
he had a sudden acute pain in the left iliac region 
which was cohekv m character Lrinc at this time 
was as dark as treacle stools were light in color He 
vomited a month ago He had some slight pain on 
micturition with incrca ed frequenev Examination 
showed patient verv jaundiced with tenderness in 
the right hj^iochondrium and the liver 4 inches 
below the costal margin On the left side of the 
abdomen there was a tumor about 3 inches in diam 
eter movable on respiration with its lower margin 
at the level of the iliac crest A mu cle splitting in 
cision was made at the level of the ilnc crest and a 
retroperitoneal tumor was found arising from the 
lower pole of the kidne> Thi» was opened and 
h>datid and daughter evsts were removed The 
adventitious evst was sewed to the abdominal wall 
and a drainage tube inserted Patient was then 
turned on his left side and a irans thoracic hepatot 
oni> performed in the midaxillarj line at the level 
of the tenth nb Theh>datidc>st was marsupialized 
after removal of its contents Convalescence was 
slow Patient was discharged 9 weeks afterward 
kidney wound had closed but the hepatic wound 
was still discharging 

Case 8 \\ McD male age 9 >eirs Patient 

had had no prev lous illnes es For the past 6 months 
the mother has noticed that there has been a swell 
ing in the right side of the abdomen which has in 
creased in size from the time it was first noticed 
The child has never complained of an> pain and has 
been perfcctlj well in health The urine has never 
hown any alteration from the normal Txamina 
tion showed a rounded swelling 3 inches m diameter 
in the right hjpochondrium ten e dull on percus 
Sion which moved on respiration Amu cle plitting 
incision was made over the most prominent part of 
the swelling the contents of the evst were aspirated 
Ihen it was opened and the daughter evsts and the 
cndocist removed The margin of the adventitious 
evst was then stitched to the peritoneum and the 
abdominal wall and a rubber tube dram inserted 
live weeks afterward patient was di charged from 
the hospital with a small smus still discharging 

Casi 9 S V ^\ male age 38 > ars I atient 
lived m sheep countr} m his childhood and m 
the citj during adult life He has had no previous 
illncs es \ine months ago he had a sudden cveic 
colic like pam in the left lumbar region He was 
ill for 3 weeks During this time he vomited once 
or twice a dav The urine was blood stained at 
intervals during this initial attack He was well for 
3 months and a similar attack of left sided pam 


occurred but there was no vomiting Patient has 
had a con tant dull dragging pain ever since m the 
left loin Five weeks ago there was a slight recur 
rcnce of the hxraatuna no increase of frequencj 
At mlcrvaU during the last 5 weeks he has noticed 
that the urine has contained a substance like jelly 
fish Ihe lower pole of the left kidnej is palpable 
but not dcfinitelv enlarged 

Macroscopical urine examination showed col 
lapsed daughter c>sts present microscopic examina 
tion showed laminated membrane booklets pus 
an<l blood 

I he patient left the hospital at his own request 
and returned a vear later He remained well until 
4 months ago when he noticed discomfort afte 
cJting accompanied bv flatulence and pain in the 
left hjpochondnum and left lorn no vomiting Diir 
mg the last 8 weeks he has pa sed grape skins 
m the urine Examination showed that the lower 
pole of the left kidnev is still palpable but not more 
clcarlv than it was 12 months ago Lnne contained 
pusccMs red blood cell and booklets Blood exam 
mation boned 6 per cent eosmophilia Lriiie from 
right kidnc) decreased with evsto cope contained 
no abnormal elements No urine could be obtained 
from the left kidncv although there was a turbil 
efflux from this ureter before the pa sage of the 
catheter The left kidncj was e\po ed and a hv da 
tid cjst was found involving the upper pole of the 
kidnc> extending nearlj to the vertebral column 
and upward to the diaphragm Anteriorlv it was 
adherent to the spleen and when an attempt was 
made to separate these adhesions a sharp nxmor 
rhage occurred Tor this reason the cj st w as aspirated 
and Its contents evacuated The evst wall was then 
marsupialucd The contents con isted of daughter 
c> sts and endoev st intermingled w ith purulent fluid 
Two vears after operation he took a fit m a 
railway tram and died within 10 minutes No post 
mortem examination was made 

C\sn 10 S R female age 59 jears married 
S jears 6 children } oungest age 15 Patient has 
lived all her life in the country Her husband is a 
sheep farmer Both her parents liv cd ov cr So j ears 
Menstruation ceased at 46 No previous illnesses 
Eight months ago patient had an attack of renal 
colic and pain extended from the right loin to the 
vulva Pam was accompanied b> slight hxmaturia 
The urine was dark in color and the patient noticed 
in it bladder things about the size of a green pea 
There was nothing more until 3 weeks ago when she 
noticed a number of similar thing in the urine 
Examination showed in the right hjpochondnum a 
rounded tumor palpable on deep inspiration which 
slipped back out of reach on expiration An \ rav 
examination of the right kidnev showed a large 
shadow suggestive of 1 idncv tumor Cvstoscopic 
examination showed flakes of muco pus floating m 
the bladder The mucous membrane showed gen 
cralizcd mild cjslitis The right ureteral orifice was 
oidematous and swollen the left was normal A 
catheter was pas ed to the pelvas of each kidnev 
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ithout b truction On \ th IrAwing the catheter 
f mtlc tjl t side ^\c foun i a mi ute ptcccof 1 V 1 
ti i n mbr tu k the eje of the catheter lie 
ur e ntiined pus 'ind motile bacilli No bookl t 
t ut th omc hm nateci m ml r e 

T h u m fr m the 1 ft ki I e\ e is orma) I I 
ou fhth lein hi ed i turn in 3 min tt 

f m tl 1 ft sji No u me c ul 1 be obti J f om 

th j,ht il Opentio la I no Ju ic 3 96 

I he r ght k In y \\i e p d th ough bliqu 
lu h Ul 1 1 n Tl k In \ as occupie I l> i 

h ht i \ t n 1 the c nh a m 1) mn t f 

n mal kiJnty t u n th xt erne 1 it f tl 
1 pi \n e pi rat r\ s\ 1 g \ 1 tt I 

t thcc\ i r cubic cc t cte f le fl j I 

Iti 1 \ allcnnf th n le t j f m 

jl l mi but \ I n ih a lb 1 r stj 

t I f m the d r u f ce / th I 1 h p 

ht) lig cutJ n \ c troll I bv { k 

}. Th \t a tin jetlanlit c t t 
u t I fr n tl n iin \ t O 1 git I 1 1 r 
t 1 th r f u 1 n mu ati I et e tli 
c t th k I 1 t 1 uht I c\ t 1 th h ( 

1 ht thr I h t 1 1 the I t t mg 

ab t un 1 1 uglut c\ t the tc 1 b ut 4 
u t 1 n t I 1 ih tl r I b ut o 
uii Mu 1 d !l uli c\p r c Jl mpt g 
th 111 I ut 1 u wa 1 ent n l \ g I 

rti] t th m n I ! t U th blu t p n I 
gitio th m 1 all t Ih p I t h \ ci g 1 

11 r t 11 op t n s tc 111 

Ul f I g th \ t all I King f g 
tub 

I t p It \ n te It the n 1 tl 

It h rge t Jiughtc c i a d h ht i | | 

m 11 qu till fo b t icel O tl ghti I 

th re as a 1 rge gu h f ll 1 p n 1 U 
da ghler c> i \k th the 1 hi g gr Ii II 
1 ent 1 nj th I tl I c left th h j it I 6 k 
t om th date f 01 e 1 th m II 1 h gi g 

mu win h t k 8 m nth t I D g th 
fir t 6 m ntl ft tl c j e I n a I 

II p U > lat J i ught t ip 1 f mtlc ml 

P tient r mimed ell til aft th cl u 1 ih 

in s w th the pt if m c 1 I t lull | 1 

i the hej t c ca Jh s ( i gg cat J b 

e rc e Un \pr 1 to ; 4 thcr i 1 a i gl 
impl ntit n c\ t ch n I m t n th 
p te lor e J of t! e c 11 I etc 1 n 

pletcly 1 y \\h the u 1 p e 1 no 

k dnej t u c ul 1 b f It am g the m f 
t ue Thep t 1 1 1 ft tl ho pital n i m nth tl 
the oun I h lei J K c 95 I r the pa t o 
months the p n th 1 pat car hasbecom m re 

ma ked Du g tl c 1 t month tl re h 1 n 

me h t f I at! n the J 1 t c ert th 
pi ntherghtl 1 ep 1 pint on Jleu 

ho d a f I cell 1 i n tile gi m 
Cjstocopi 1 1 th Ha Id U to be p ct 
c 11} n mal cle r ffl r fr m tf c left u eter n ne 

f m the ight \ r ght p el g am ho d no pel 

p e e t th u t r te mm t d ppos te the third 


lumi 1 tnnsicr c process The liver lullncss hid 
r a 1 up ircl al out 2 inches m the midariHary 
1 \ tnn plcunl hepafotomy was done m the 

igj J 7 Ic 1 r viJhrj Jme A locuhlcd hydatid 

I I the ight lol c of tl c liver v as found and its 
t It vauitcl Numerous tightly packed 

I gl t V 1 fill 1 each loculus On opening the 
J I u 1 i itv we foun 1 innumerable daughter 
v 1 rving in liimctcr from 26 millimeters 

I V t 3 mliim ter No ev idence of mother cysts 

I I 1 e It me 1 There v ere a Ihcsions between 
tl I I hrtgm n I tl c lower lo! c of the right lung 

II I I g at the 01 cntion suggest that the h\ 

III f tl li r h ! bur t through into the plcu 
I vU n i can cl a g nc a! infection of the 

I 1 he patient left the ho pital at the 
I la ul Sul eque t to her return home she 
I I 1 I e r ough \ lit in o/fensive sputum 
1 ih II I I i lighter evsts and hyfalil 
I I r I h pit nt he 1 n D cc ibcr S 19 s m 
1 V iti tl \ ir 

t I I \ r male ig 41 yeas married 
I g Ir I thcr lit 1 It 5© of tumor of the 
I M th li 1 t 4 I VC thers in the family 
III Uhv li I 1 tl i\ live I in the count > lie 
1 1 I I f tthcag of25 ilchisbcc ailing 
t r V r lb itt ck of cramj ing colic like 

I th urn! 1 1 rcg on of the ibiomc The 

I ul 1 1 I f r onh 1 f v m niites would then 

] IT a llei light orcnc s m the ab lomen 
\t I t the (I ck ul 1 tome on every to 3 
nfi b t (at /\ th V fnv been com ng ever) 3 
t 3 k git gv r nrt lit longer Dr 
g 11 I t t k he 1 1 ha 1 fr que c> of mictur 
I luriigih hvith ur n 1 a hilf interval no 
I r N hi itur t any time no lo of 
ght L am 1 ill n sh s a well built muscul r 
I i 1 her 1 V 1 1 tumor m tl t kfi side of the 

bl t ling 1 clow the left byponch Irium 

I 1 rt 1 m liilly to the left line region 
I r tl m ij mi nt It isten leronpalpalion 

I h th f iitig of a ic se cyst It 1 v 11 felt 

II ha I n the ight lorn and the other hand i 

I ni O t { p g It \ e f cl a si ght but definite 

111 til C\ t pv si w a no mal b! I icr with no 

b tri I n ctif ur ter A plain \ ray p cture 
1 lencofsto e I he left kidney shado 

1 ged 1 nv a 1 V i >cl gram of tl e left side 

I th {dv n rm 1 m outline Urine sho s no 

II in n ug r micr c pically no pus no d 

II I cell no I kl ts no lydatil membrane 

m 1 e aminat 11 hvcl oprente moph ha 
L n 1 Icn nt lev nti n tnpl p s ti c Ca oni le t 
P It k 4 inch mu cl splitting mci 0 as 

na Ic p allcl to tl e left 1 guinal 1 g ment The 

t f tl nc n V as 3 inches me ti 1 to th 

t r r upe i r hac p e The evst all ' 0 
f 1 t b mtrape ito e 1 The area arou d the 
V t packed ith gauze and the cyst wall v a 
th i opene I nl the contents evacuated Thee 
CO i t 1 of cnlocvst a 1 innumerable daughter 
cy t The cavitv of tl c cast \ as swabbed out v th 
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97 per cent eth>l alcohol and was explored with the 
finger No communication with the pelvis could be 
found \\ e completed the operation bv allowing the 
wall of the c>st to collap e and the opening in the 
c>st was closed with a continuous plain catgut u 
ture The c>st itself was then sewed to the margin of 
the wound o as to anchor it The muscles and re 
maining ti sues were closed in lasers with a rubber 
ti sue dram at the lower angle of the wounil leading 
down on to the closed incision m the c>st Ihe drain 
was removed in days and the wound wa complete 
I> healed bv first intention in weeks lalicnt was 
discharged from the hospital 2 weeks after operation 
He returned to duty i month after leaving the hos 
pital and worked for 9 months continuously He had 
some pain at the site of the wound after a har«l 
davswork Ten months after operation the wound 
was soundly healed and he looked in perfect health 
Unne showed no albumin no sugar micro copicallv 
no pus no red blood cells 

Cvst I J R male age 50 years married 
\\ ater works engineer Father died at 41 of Bright s 
disease Mother died at 48 from an aneurism 
Patient lived m the country as a child Was at sea 
for loyears Had spirochatc infection at the age of 
30 Has been ailing tor the last 3 months with a dull 
dragging feeling in the left hypochondrmm aggra 
\atcd by driving in a motor car Seven weeks ago 
after a long dnv t he felt a lump m the left side of the 
abdomen for the first time He has noticed that he 
gets some shortness of breath on going up stairs no 
swelling of the feet No loss of weight Examination 
showed a cystic swelling in the left hypochondnum 
extending into the left loin The lower margin of 
the swelling is on the level of the iliac crest and 
extends to within 2 inches of the middle line 
Urine showed no albumin no sugar micro copically 
no pus I red blood cell to a field 1/6 objective 
Cystoscopic examination showed early trabecula 
tion of the bladder w alls no cy stitis There is early 
intravesical enlargement of the prostate Differ 
ential phthalcin test returned from the right kidncv 
6 per cent in half an hour from the left 5 per cent in 
the same time The left kidney specimen showed an 
occasional pus cell and red blood cells Phthalein 
test gave 30 per cent m the first hour and 10 per 
cent in the second making a total of 40 per cent 
I velogram was not taken on account of breakdown 
of the ray plant An N ra\ taken previouslv 
showed a rounded tumor in the region of the left 
kidney with a protuberance from the general out 
line of the tumor at its lower pole Ihis protuber 
ance reaches the level of the iliac ere t The lower 
pole of the mam tumor shows an increased density 
suggestive of early calcification \\ assermann te t 
triple positive Blood count showed neutrophds 73 
per cent lymphocytes 10 per cent eosinophils 2 
per cent transitional and large mononuclear o per 
cent basophils i per cent Complement fixation 
test for hy datid gav c doubtful outcome Pathological 
report in v lew of the positiv e W assermann test the 
absence of eosinophiln and the presence of Icucocy 


tosis a hydatid infection is not suggested A left 
nephrectomy was done through an oblique lum 
b ir incision The upper pole appeared to be normal 
the lower half was occupied by a cyst more or less 
spherical m outline 4^^ inches m diameter The 
cyst was fixed in formalin solution before being 
opened It was sectioned 1 month later and proved 
tobeahydatid cyst 1 here was no evidence of sup 
puration but it was tightlv packed with daughter 
cysts The wound healed by first intention and the 
patient left the hospital 19 days after the operation 
He li is been quite well and at work ever since 

Case 13 \V D age 30 years male married 
builder latient has lived in the country all his life 
but has not raiseJ sheep for o vears He has had 
attacks of hxmatuna for the past 12 years The 
first attack was colic like m character and the 
pain extended from the right loin down to the right 
groin These attacks at first were at intervals of 
about 6 monthv but lately have been more frequent 
As far back as 12 vears ago he pas ed a little blad 
dcry thing in the urine following one of these 
attacks of pain and hamatuna At times he is able 
to trace the track of the pain down from the kidney 
toward the bladder region and when it reaches there 
he gets relief The passage of the cysts through the 
urethra causes no discomfort merely a temporary 
stoppage in the stream As he is a house builder his 
estimate of the size of the evsts that he has passed is 
probably correct He states that he has passed cysts 
varying m size from H to 3 ^ of an inch and when 
passed into a vessel they appear spherical m outline 
although they emerge from the meatus m an ellip 
tical form The himatuna has been more marked 
of late accompanied by clots He estimates that in 
the last attack which occurred 14 days before ad 
mission he lost about half a pint of blood No cysts 
have been passed during the past 3 months 1 htha 
lein test returned 45 per cent first hour 5 per cent 
second hour total s© per cent Cystoscopic exam 
ination of bladder wall showed a very slight injcc 
tion of the mucous membrane Both ureters were 
cathclcrized to the pelvea without obstruction 
Specimen from tl c right side showed a trace of blood 
(traumatic) that from the left was slightly turbid 
A plain \ ray picture of the upper tract showel an 
increase in the left kidney shadow A pyelogram 
showed a filling defect involving the lower calyces 
When the patient was examined 10 years previously 
by a surgeon his attention was drawn to a lump in 
the left side of the abdomen which he states has not 
increased in size although he thinks that before an 
attack of hxmaturia comes on it gets a little larger 
There has been no increase of frequency of mictun 
tion no pain even when passing cysts Urine shows 
faintly cloudy albumin left kidney specimen con 
tains JUS red cells and fragments of laminated 
membrane Examination shows the lower pole of 
the left kidney definitely enlarged when it is felt 
bi manually Differential blood examination shows 
neutrophils 6x per cent eosinophils 5 per cent 
lymphocytes 30 per cent large mononuclears 4 per 
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cent Complcmc t f ation t t for hj latt 1 ' * 1 ^ 
positi ptcjitin tc t the s um showcl slight 
but i f nitt ction I ollo\ mg left nephrectomy 
patient 1 J uni t nipt 1 c n\alcsccnc an f left 
ho pitaL ci-k (1 r jer iti 

C \SE 14 I W mil ge 4 yea comnt i 1 
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turn? In tai ) I 1 t I ul f II umin 
lila 11 r I Cl c ( iin 1 | u R ght k> 1 v 

u e h cd ( r I I n rabl 

motil i L ft ki 1 e p cim h I fnd u 
sim 1 r t\ cpt ih t the organi m n >i pr cm 
to the 8 me \te t A.p il ^ 06 the h m«tu a 

ha c tin 1 re 1 com i 1 but hi 

not b tn p t f c k \ugu i >o 6 

p t ent has b ti I k t e in n m rt 1 1 1 

g Me ejettfu ct \ la c inl 
pus 11 um ble m t Ic r 1 
C \ E 3 SI ag 60 \ ars fern I ma cd 

36 \c i s hil 1 n > ung t 33 >ea s m n pau c 

3 ) a ag 1 ti t h al y li li ih h p 

list ct she s 1 I ct to b ncl t in Ih te 
time She ha had alt ck f g \ I for th la l 

0 yea Th is acc mj an td by r ght rt I 1 c 

c\t n 1 gf m th r ghl 1 1 nt therghipr 

The ! omit g f q e c an f al ling on 

mictu ti She h hi att cks of hainiat r at 
inte als faf vmo th I mg the att ck fpai 
Th s stopped 3 y ar ag although she h 1 11 

occa lonal att 1 k f g vtl 1 at e t I les the 

g el ha con tti fa ht h hmentyarjng 

in s e f m gra n f a 1 1 a piece ib ut i eh 

1 diam ter L m ton shot thnptjcnt ith 
afl cc labl m The right kid e\ palpabi and 

IS ere e 1 to t its n mal s ze U nc sh ' s a 

tl ck cl u 1 f 11 umi n sug pu cell 6 to 

held(i 6 obj ettve) Rightkii y p cimen ho 6 
blood cells to a f el 1 n c sts \ pi m X ray p c 
tu e shoy s 3 d stinct a cas of calcificatio in the 
1 e about 1 hes n d ameter The middle one 
IS 1 complete an 1 the outline suggests a cyst about 


ly ICC the size of a normal ki lne> Within this 
p t lly calcific 1 cyst arc a number of smaller 
pi e ibout inch in diameter suggest! e of 
al lei laughter cysts Cysloscopic cxami ation 
ho 1 narr y and atroj 1 ic urcthranhichrcqui ed 
I ht tl I he bla<l !cr sail showcl mil I injee 
to f llic mucous membrane lioth u cters were 
all ten cl to ihc pclvc y ithout obstruction A 

I I gr m a t ken of the right i Ic after 20 cub c 

ntim t f 0 1 um 1 ii !c y re intro luce 1 The 

II lent c 1 the [ a tnlK calcific 1 c\5t and filed It 

t 1 ut nc thirl L nne fr m right ki lnc> sho \cd 

ju 11 St 6 re 1 1 lo I cell no casts orga ms 
I (nt Ir m the left k incy un eshoied nopus 
5 t r r 1 1 1 1 c !ls organ sm lU 0 1 test showe 1 

I nt e in phil a C soni test ga\e very 
I f nit h I t ye r 1 tion 
Oj nt i done March i iq 6— right 

C| I cl y -an! patient male an u mterruptel 

y an I I ft 1 1 ital 3 y ecks alter ope at n 

J u ry o 07 I iticnt has Ictn able lo lo 

rli > 1 u rk cv r cc the p ration She 
I J h I n r tu n f il c ill ck of grayrl 

C \ r 6 \ ] b male age 45 year farmer 

1 amil hist y g In prcyiou illnes If ent 

omj 1 1 t 1 r I col c i n the left i k He fi st 

n tl I tl c t ill 1 1 h c n 1 tc I f pam in the 
1 ft 1 IS y iR 1 1 L c n liti n sta te 1 ith 
1 ft r nal oIk la ting 1 cck after hich he pa el 

meg V 1 He ha In m re trouble until 4 mo ths 

go he he ha I n tl acute att ck of left renal 
c he h eh 1 t 1 1 hj lollo mg thi he hal 
3 m r alia k c k agj an I j as c 1 a snail 
I nc H h I 1 c al r a luring Ih la t attack 
ih It k f rend c he re type I t! p n 
ri hall g to the gr an I \ miting 11 ere y as no 
nc c 1 fre JU ncy fmcturit n Ixeciedil ot 
alT ct the con liti n lx mmation hiwel the 
urine t I 1 1 ith n albu 1 no sugar 3 to 4 
J u cell to a 1 cl I to 2 re I bl 0 I cell 1 ro tatc 
is n t enlarge 1 an! hoyycl no 1 I ration No 
tenderne s as pre ent oyer the lift ki lnc\ Cjsto 
scopce immati n h \ d lllu from the left u eter 
c y bl ! t me I Ih left ur ter ascalhetcriz I 
I yyithm iicfes f ll c u eter p Kicju ction he 
n mpi lie b tructi \ as met Phi X ray 
pictu c f lie 1 to si a \ icfinitc sha lo I ^ 
lay later patient was again cyst scop 1 anl after 
much man puliti n a u t rd c thetc s p sed 
uj t the left ki Incy p Iv U me y Inch as\e \ 
lirty llo c I freely f m the catheter I he catheter 
left 1 1 il« a I 2 lay later pat ent j as c I an 
ova! stone inch by 4 inch 11 cathet r ya 
ticn Uhlr y 1 lays later \ ithout any colic 
Icpa edacysticmas y ith pus an I bl 0 1 Ih 
y examine 1 pall logically nd found to be 
cto y ts n 1 1 \ lati I hookl t I he fui ction of the 
ight kil cy h VI g 1 cen tc tel anl fou 1 t 
quite sail facto y 1 ft nephrectomy a per 
form 1 an I a small indurate 1 mass c uH b felt 
in the k Incy substance This \ as opened an I tl c 
cct ned kidney sho cd some small hykti! 
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round the middle cal>^ I aticnt made *111 umn 
terrupted recoverj and since the opcrition his 
gained fi\e stone (^o pounds) 

SUirMAR\ 

1 H\datid 15 a disease of \\ool g^o^\lng 
countne The United States and Canada 
aregraduall) coming under this classification 

2 As it take 1 3 to 20 \ ears from the time 
of infestation for h} datid disease to manifest 
Itself It Mill be the rising generation of 
surgeons of \orth \mcrica who Mill be in 
tere ted 

j There are tMO tjpes of hj datid of the 
kldne^ (a) the open tape which communi 
cates with the renal pchis and (b) the closed 
tjpe which has no communication with the 
renal pehis 

4 Ihe diagnosis of the open tjpc is com 
parati\el> easN if a full clinical and urological 
examination is made but the diagnosis ol the 
closed tjpe is difficult and requires the aid of 
the intradermal test of Casoni or the comple 
ment deiiation test of Ghcdini 

5 \ephrectom> is the operation of choice 
in open hjdatids Marsupialization or ne 


phrostom\ after deiitalizing the contents of 
the cjst with alcohol or formalin is the safest 
and best operation for closed hjdatids 

6 Subtotal nephrectomy maj prove a 
useful operation when the function of the 
other kidnej is poor 

Note — ^Tho e interested in the subject of h> datid dia 
ea e will lind full and e'ch u ti\ e references to the literature 
m the monograph Iljdatid Di ease bj Harold Dew 
Australian Medical Publi hing Co 192 
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cjstic ty-pc this pitient should continue m 
good liLdlth and it is unlil cly tint other sim 
liar Ic ions will de\tlop I robabU trauma 
wa the impc rtant factor in the production of 
the It ion in tin instance 

C ^si \ g I at, 1 13 \ c rs 'll o ot Jc 1 h a 
tr cti as imitt i \ ember 15 ■>26 Ih 
fam 1\ h t \ ctit VC tor tub cul 1 cxr 

Cl on I 1 1 te Ih re as a hi tor f tic 

us al I 1 1 h I Ih J a 1 1 pn urn nia t the 

age f ^ th th t n 1 1 ad be n rem 1 
>ei I \i u t 1 Imi t ll t lin c <> i S f 
t mb r 4 fl 1 \ 1 ni e t mv h I 1 
p f rmc 11 1 e f at r n ll pj r 

g on f tl c r ll 1 1 { t 1 c gi t ell 

ac n \n ll (t l n dofiiclun r 

n t mii but tg r Ir aim I \ s aJ 
mt t 1 

At th t IT 1 I 1 n th t t cut ga 1 
t f turn I th 1 k f In n ck h h he 

h 1 t l 1 1 ^ th I f th rt a i 

c te 1 1 1 111 n t I but th ut pa 

ral\ 1 t) tig t 1 t i k I th i the 

htr Itil kf 111 t Pec ml ji 

^ h n I f tl 1 i I r b r t k ng tl ) fi 1 1 
fthli 1 I k Sic ucniufra 
fe m ut 1 a I al I t um h t 

rk u i 1 I hi! thee tur 1 

school th ft b a f pai in the h I 
V fe 1 It th th at I m rc n 1 the 

temperatur r t i j I e I n illti h g 
I 1 th ] t (. 1 i u t 1 I k ep th 
ch IJ lit a] 1 I t lavsth (em{ 

tore r i r u 1 1 t d g Co 1 c fc 

from th tt k f c t t ns hit a un iful 

an i he 1 1 i r lu t h 1 1 lay fr i 

the dal fit t pt / a t c 1 f cl ng in th 
neck I U 1 th h d fee! ig t ha f f 

th e k h 1 It quit 11 In \p tl o?S ft r 

a mp! t phv 1 e\ m nati n pli ci pr 

n un cd h i l tU 11 I J e nj 6 h 

t nej ec li iur\ h \hil t plav a cl 1 1 

jumpcl n h r M k 1 it mjCing to thro the 

chili f im her h Idcr the pat nt I 1 teJ li r 

n ck Sh saiJ th t l tl at time he h ari a b nc 
c ck n I e n ck 

rh p tl t 1 gh 1 5 p u 1 The i a 

fl m r 1 1 1 m i 1 ghtlv t th I ft f the me I an 

1 e pp sit th cc i in I thi 1 c r cni \c tel rx 
\hi h prt nte 1 a full c n tl c d r 1 half of th 
neck \ 1 n ar ta 1 p e t lo g the dg f 

thi m \ th ut 1 c ! ti n r ab si f the 

ski Th pul e at S The sv tol c bio 1 

I rc e i I o d th 1 astol c 78 Ilxmoglob n 

wa f>o p r nt th \te numbe d 4 7000 o 
and leuc cytes 8 00 lymph cvtcs ere 4 5 per 
cent la ge m 0 u 1 a 5 pe cent transit onal 
6operc t n utr j h les 4 o per cent and osino 
phile 4 0 pe ent The Uassermann te t was 
negatve I inalvs of i h ur specimen showed 


a sp cifc gravity of 1031 acid reaction and oc 
casi ml eil bJooi cells On CTaminalion ol (he 
eves M ion was 6/10 on the right and 6/6 (with 
corrtcti n) on the left tl c pupils were equal and 
ti rcflcvc an 1 fields were normal the examination 
f the ft dus V as negative I xamination of theear 
e anithroatv as negative Roentgenogram of the 
c rvic I pine rcvcalc 1 a evst like tumor situated 
I ten rlv an 1 to the left apparently springing 
fr m (it sccon I an 1 thir 1 cervical vertebra: (Hgs 
an 1 j) I oentgenognm of the chest v as negative 
C niff hen ivcncur log cal examination failed to 
r cal anv listiirbanct m either the cranial or the 
gment 1 nerve "Npinal juncture \ as no do e 

0 a III fth hitir of injury v ith subseque t 
It 1 cti n an 1 tl c shell like appearance of the 
tim r br ught nut in the roentpenog ams I felt 
tlm It as a c e f o tciti fbrosa cystica of the 

rvi ll J ne an ! m vit of mv experience in the 
f rm r atm hich pariKsis dcvelojc 1 I a Ivied 
jl rati n ih was lone un icr combined 
an the in \ vcmb r 3 1026 at v h ch time I 
tx( c I an 1 remo e 1 a round 1 mass with an egg 
htU tvpc of wall an mg from the lamina: of the 
n 1 an 1 th r I cervical verte! a: an I cjtendiag 
al ng the I ansver e pr cess into the body of the 
con I c r ical vert bra (I igs 4 and 5) The tumor 
a mo c or I 0 al in h j c and measured about 
S c nt mclc m its long axi an I ab ut 3 centi 
m t r n IIS h rt axis It v as den civ adherent 
to the lura jp it the sccon I cen cal vertebra 
pr luci g marke I com; rc 1 n of the dura and 
J placing the c r i In or Icr to remove the tumor 
t as VC ir\ t remo e the sj 1 es and lamin® 
of th cnl tlirl f urth an 1 ffih cervical ver 
tcl rx Ina much s it was po sible to resect it with 
the lammi. iov n to the transverse process every 

1 VC utioi as employ el to prevent injury to the 

r 1 an 1 lu a The rena ninp portio of the 

tim< xttn ling f m ll transves process into 

tl b Iv f iht sicon 1 cervical vertebra V ere curct 

tel th r t,hl\ imt 1 n ihi g but a bony all re 
ro n I thi a cr h (1 in m an attempt to 
ylliter te the cuitv Ihc entire j roccdurt as ex 
tre 1 II i> ai Ithcchillsho clc icnceofpro 
fu c 1 of bio 1 \ Iran fu ton of 500 cubic cc ti 

m tc 5 (citrate ill 1 asg cn the mother being 
tic 1 ) r I athol gical stuh sho cl that the 
outer hell of thi lu 1 r \ as compo c I f fibre 
c> tic ti uc c nt nt ^ spicul of bone and that 
the c ntents ere similar to those remo I m the 
c e f the fo mer pal ent The material a pulpv 
of a bro\ n 1 c lor frnbl clot 1 kc an 1 contained 
foreign b i\ giant cell as ell as c t c lege era 
tion of oil h morrlnoC mater al and gnnulation 
t s c (I g 6 ) 

Conv al cence asu eventful and the pat e txras 
dismi e I at the e I f 3 wc k Apr I ii 1027 she 
cturn d for re examination an 1 foun 1 to be 
perfectly v cll flier \ as no limitation of mot on 
She Id not con pla n of ncurologcal sympt ms 
as de fr m sick headache sim lar to those v Inch she 
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F g I E 0 ion ot the tenth dorsal ertebra on the 
n ht 


had had previous to the injur\ and which np 
parentlv were of the nature of migraine the mother 
too IS subject to migraine headaches The cervical 
spine was again examined roentgenologicallj There 
was no evidence of tumor onl> slight asvmmetr> in 
the cervical spine wa» present 

This case is worth) of consideration since 
a lesion like that in Case i would have pro 
grossed no doubt until complete transverse 
myelitis had developed Again trauma and 
infection were etiological factors in the pro 
duction of the tumor The roentgen ray 
examination was of extreme value since it 
demonstrated the shell like tumor which made 
the diagnosis of foreign body giant cell tumor 
possible and encouraged us to perform the 
second exploration 

DISCUSSION 

Lew is in reporting his case rev lew ed brieflv 
the histones of 16 additional cases all of 
which were similar to the I have presented 
^\lth one exception all of the patients were 
between the ages of 7 and 25 y ears 

In attempting to differentiate foreign body 
giant cell tumor and malignant tumor of the 
spine especially in children and v oung adults 



Fig j Forei n body giant cell tumor of the upper 
cervical area (ante ©posterior view) 



Fig 3 Lateral view of tumo shown in F gure The 
fibrocystic nature and ts attachment to the second and 
thi dc rvical ertebra; are shown The shell like appearance 
of the tumor and cj Stic areas containing irregula 1> placed 
spicules of bone arc e ident 
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Fig 1 Erosion of tie tenth do sal vertebra on the ri‘» s Foreign bod> g ant cell tumor t 

right cerv ical area (ante opo tenor view) 


had had previous to the injurj ind which ap 
parentl> were of the nature of migraine the mother 
too IS subject to migraine headaches The cervical 
spine was again examined roentgenologicalK There 
was no evidence of tumor onl> slight asvmmctrj m 
the cervical spine was present 

This case is worthy of considention since 
a lesion like that m Case i would have pro 
gressed no doubt until complete trinsveri.e 
m>elitis had developed Again trauma and 
infection were etiological factors in the pro 
duction of the tumor The roentgen ra> 
examination was of extreme value since it 
demonstrated the shell like tumor w hich made 
the diagnosis of foreign bod> giant cel! tumor 
possible and encouraged us to perform the 
second exploration 


Lew is m reporting his case rev lewed briell> 
the histones of i6 additional cases all of 
which were similar to the I hav e presented 
\\ith one exception all of the patients were 
between the ages of 7 and 25 jears 

In attempting to differentiate foreign bodj 


rr' 



^ . ^ ^ Fig 3 Lateral view of tumor 

In attempting to differentiate foreign bodj « r^tic nature and its attacimi'®)'^ W , 
giant cell tumor and malignant tumor of the 


spine cspecnUv in children and voung adults spicules of bone are e\ id nt 
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bone irregulirK pUec I wUhiu ihe turn r 
pre entin rirefictl arei due t ihe t\ lie 
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If there i doubt ui the urj^e >n mind e in 
cerninj, the dii^ni i it i nell I) Ri\e the 
patient the benefit ol in e'C{lorili n met 
surgical remiial il the turn >r an 1 reliel of 


2,^cervical vertpbra 
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pre urt from the tord will bring about not 
nh re tirition of lunction but permanent 
urea wtll Ml or i muehaspo iblc of the 
turn >r h iiild lit remned and the remaining 
porti>n houhl be eiiretled thorou„hl> the 
rem under «t the w ill m the IkkIs of the set 
tebri houhl be ron^eured a\ia\ or eru hed 
mt > the e ivit\ permitting the o tohlast to 
rt l( re the ban\ defeet 
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THE A^ALUE OF VENTRICULAR STL DIES OTHER THAN 
VENTRICULOGRAPHY I\ THE LOCALIZATION OF BRAIN TUMORS' 

R\ FR WCIS C GR.\NT M D Imt-voELPitu 


I iru I S > U r* t> 

N O Single factor is more Mtal to the 
successful extirpation of i brain 
tumor than preasion in its lociliza 
tion If the position of the neoplasm is 
accuratel) knottn the operati%e maneu\ers 
neceasar) to its remotal ma> be carried out 
with a much greater chance of succe > The 
methods of determining that region of the 
brain intohed b} the tumor are man> and 
xaried A careful detailed hi5.tOf> with the 
chronolog> of the onset of the mptoms plus 
routine neurological studies retinoscopic c\ 
aminations and \isual perimetric tests 
coupled with xestibular studies and roent 
genoscopic films will furnish in the majorit) 
of instances clean cut CMdcnce of the site of 
the neoplasm Howe\er in a certain number 
of cases although the pre ence of a tumor is 
unquestioned no definite clue can be obtained 
as to Its situation Heretofore to sohe this 
problem of the unlocahzablc brain tumor a 
N entnculogram was necessar\ But as ex 
pcrience with A entncuIograph> increased the 
effect upon the size shape and position of 
the \entricles of tumors placed in different 
brain areas became more clearlj appreciated 
It soon became apparent that if a definite 
routine were adopted in the tapping of the 
lateral ventricles the estimating of the 
amount of fluid remo\ ed from each and the 
determining b\ injection of a dj c whether 
the interventncular foramina were patulous 

F mth Neu I>-S ncia ic fD Ch I 


IP )l OA M 1 IS hool 

a \er\ shrewd gue s could be made as to the 
abnormalitv in the ventricular outline that 
the \ rav lilms would subsequentiv reveal 
This procedure of attempting to determine 
the position of the lateral v entncles b> plun, 
ing for them from a hved point of e timating 
their relativ e size b> the amount of fluid rc 
covcrable from each andlastiv of discovering 
whether or not the interventricular foramina 
are patulous b\ the injection of a d>e has 
been termed b> Dand> (i) ventricular e tima 
tion It is a logical outgrowth of his brilliant 
conception of cerebral pneumography Since 
bilateral vcntrieular tap without the replace 
ment of the fluid b\ air is unquestionably safer 
than ventriculography this has seemed sufH 
cient justification to attempt to discover the 
\ alue and the limitations of this le s hazardous 
method of tumor localization 
Four conditions must be met m order to 
draw accurate conclusions from ventricular 
estimation It is nece sary to appreciate 
clearly the effect upon the ventricular system 
ol a tumor in different regions of the brain 
The operator should be thoroughlv familiar 
with the normal position size and depth from 
the surface of the lateral v entncles so that he 
can be certain that a failure to reach cither of 
them IS due to an abnormality in their outline 
and not to an error in his technique The 
patient must be sufficiently co operative to 
permit of a complete neurological study so 

II 1 az L II p f J riu] 3 Iphu 



690 


SUI GER\ G’iNLCOIO(\ \\D OBSTETRICS 



\ 


ml 1 h d ph I 

that h\ obt\ininfc n( rmal re pon c from iht 
clitTercnt bnm irea it tan be ltltrmint<l 
which of them becau e it their unimpairt I 
function are ob\iousl\ iinin\o|\ctl In the 
tumor La tl\ the po ibilitie ol error in 
herent in this method mu t bej^ras-ped othit 
if nece s.a^^ mr ma\ be intro luecd to outline 
the \entricle -iccuratelv if the e\idonte from 
an eslimalion alone ■>.eem'> meonclu is c 

BroadK eonsidereil brim tumors produce 
twot\pe of changes m the %entricuhr e tern 
— \mmetrie'il or isemmetrical \arntion in 
the size shape and po itian of the lateral 
third and fourth ventricles Svmmetncal 
dilatation ot the lateral ventricles 1 alwav 
due to an internal hvdrocephalu set up b\ a 
tumor obstructing the tree cireulition of the 
cerebrospinal fluid 1 0 produce such an ellect 
a tumor must be ituated in the midlinc be 
tween the cerebral hcmi phere either in or 
impingin^ upon the third ventricle supra 
tentoriallv or in the posterior fos i (Fig 1) 
\ entncular estimation under the e circum 
stances would reveal the lateral ventricles in 
normal position or nearer the cortex than 
usual Both ventricles should show an in 
crea e m fluid content to approximately the 
same degree Danclv states that it is nece sar\ 
to obtain, at least ?,q cubic centimetcx of 
fluid b\ free flow or a piration from each 
ventricle to be safe in inferring that a hydro 
cephalus exists 

It IS particularly in ca es of h> drocephalus 
that injection of indij^ocarmine dje into one 


1 iter il \ cntncle maj gtv e important informa 
tion If under these condition this indicator 
he injeeteel into one lateral ventricle and can 
not be recovered from the other this is good 
iviclenct that the interventricular foramina 
«e. «b tcuctcd anti that the tumor Ue in this 
region 

\svmmttrieal variations in the ventricular 
mtline are always due to a tumor l}ing within 
me tercbral hemisphere and causing a shift in 
the po ition of one or both lateral ventricles 
with lillin^ defects in the outline or even com 
plete obliteration of the v cntncle 1 ) mg within 
the hemi phtre involved (Pig 2) Such 
ihdngt are ilue to direct pressure from the 
ne )pl i m md not to secondary eflects from 
inlerferente with cerebrospinal fluid circula 
tion Imier the t conditions it mav be im 
possible lo introduce the exploring, cannula 
into one or the other lateral ventricle If 
Ixith c m be tapped the v entnclc on one side 
contain much more fluid than its fellow— 
<lciiimc cvulcnte of their mcqualitj in size 
Thevcntriele should always be tapped from 
the same reiativ e position It is only throu h 
the dev elopment of an accurate technique tn 
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introducing the cannula that positu e e\idence 
of changes in their position ina> be deter 
mined Bilateral trephine openings are made 
7 centimeters abo\e the occipital protuber 
ance and i ^ centimeters lateral to the midline 
to aaoid the longitudinal sinus The cannula 
IS directed to enter the \ estibule of the lateral 
aentricle its widest point The occipito 
parietal approach is u^'Cd because the cannula 
passes through a relati\ cl\ silent cerebral 
area well behind the scnsor> corte\ and 
aboae the Msual tracts From this position 
the \ entricles 'should be encounter^ at a 
depth of from 4 to 5 centimeters the cannula 
being directed slightl> outward and m a hon 
zontal plane lc\el with the tip of the ear A 
shift in the position of a aentncle ma> be 
demonstrated b\ a anations from the e normal 
planes necessars to enter it with the cannula 
A complete neurological examination per 
formed upon a co operatix c patient is ncccs 
sar\ to obtain the most accurate re ults from 
X entncular estimation 1 he negatix e c\ idcncc 



Ti" 3 Tumor remo ed f m Ca e 1 



n*' 4 \ ra\ of Case one jear post operati cl) after 
rctapims of the c>st and leplacvn^ the fluid svith air 
The position of the c) t in the left frontal lobe is clearly 
sho n 

of unimpaired functions from various cortical 
areas demonstrating that thej are probabh 
not involved b> the tumor must alwavs be 
considered For example if it can be shown 
dehnitclv that one lateral ventricle is much 
smaller than the other obviouslj the tumor 
cannot be cerebellar or m the third ventricle 
because a svmmetrical hv drocephalus doe 
not exist The neoplasm must lie in that 
cerebral hemisphere harboring the smaller 
ventricle And if all the active cortical areas 
of that hemisphere function normall> the 
tumor must be located in a silent area for 
example thefrontallobe or the rij,ht temporal 
lobe 

In man) instance where the clinical exi 
dence is open to more than one interpretation 
as to the location of the tumor for example 
when doubt exists as to whether the le ion is 
m the frontal lobes or cerebellum x entncular 
estimation ma) clear up the situation at once 
bv determining the presence or absence of 
h) drocephalus Once it is know n w hether the 
tumor lies abox e or below the tentorium the 
proper localizing S)mptoms max be stre sed 
while the confusing signs can be confidentl) 
rejected 

In a senes of 26 cases in which ventricular 
estimation had been emplo) ed as an aid in 
diagnosis 19 were subsequentiv verified at 
operation or necropsv Our interpretation of 
the findings was correct in iS instances in 
correct m i instance One death occurred in 
a patient alread) stuporous from high intra 
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introducing the cannuh that positive evidence 
of changes m their position ma> be deter 
mined Bilateral trephine openings are made 
7 centimeters above the occipital protuber 
ance and i 5 centimeters 1 iteral to the midline 
to avoid the longitudinal sinus The cannula 
IS directed to enter the v estibule of the lateral 
ventricle its widest point The occipito 
parietal approach is used because the cannula 
passes through a relativelv silent cerebral 
area well behind the sensorj cortev and 
above the visual tracts From this position 
the ventricles should be encounter^ at a 
depth of from 4 to ^ centimeters the cannula 
being directed slightl> outward and in a hori 
zontal plane level with the tip of the ear A 
shift in the position of a ventricle ma> be 
demonstrated bj variations from the e normal 
phnes necessarj to enter it with the cannula 
A complete neurological examination per 
formed upon a co operativ c patient is neccs 
sar> to obtain the most accurate results from 
V entncuhr estimation T he negativ e cv idence 






F 3 Tumor removed from Case I 



of unimpaired functions from lariou, , 
areas demonstrating that thev arc nrd iT 
not imoKed b> the tumor must 2 ° 
considered For cximple if it can h 
dcfiniteli that one lateral icntriclc k 1 ?''" 
smaller than the other obMousU the i"'”* 
cannot be cerebellar or m the third t * 
because a s>mmctncal hj drocephal “ S 
not exist Ihe neoplasm must he m 
cerebral hemisphere harbonna ihe 
acntriclc And if all the active cottical"’ " 
of that hemisphere function notmalk ? 
tumor must be located in a silent a 
example the frontal lobe orthem-hii™ 
lobe hill tempo, 


In manj instance where the clinical 
dcnce is open to more than one intcrnm„‘" 
as to the location of the tumor for exam 
when doubt exists as to whether the le^^ 
m the frontal lobes or cerebellum vcntrrV* 
estimation maj clear up the situation at'*' 
b> determining the presence or absenc'*”" 
hv drocephalus Once it is know n whethj i? 
tumor hts abov e or below the tentorium iv 
proper localizing symptoms ma> be stre 
while the confusing signs can be conadcni? 
rejected % 

In a series of 6 cises in which vcntricul 
estimation had been employed as an aid 
diagnosis 19 were subsequentlv xerihed 
operation or necropsy Our interpretation *1 
the findings was correct in iS instances 1 
correct in i instance One death occurred f 
a patient already stuporous from high ” 
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p J 1 1 om t ng The tt k of p n nd 

omit ng am n ab ut v \ k ith n s 
ng e t\ In S pt mb g 6 th h ada h 

shift 1 c a I allv du ng n att i k t? po nt b 
hm i h ght 11 rh at ad\ 1 

of on n h r left \ with mplet 1 b\ 

Septembe 0 6 hik th ight n h r right c\c 

Is St 1 h 1 tt 0 t 1 \t thi tim h n t d 

omplct los of h r n f m II Tt n tu ! 

lop d h right \ th i m n tl n i ad tore 

ac u\ D r g S pt mb h ha I t \o tran tore 

atta ks f fa al akne the right s I Sme 



I olltgjl fthtm hi asrm d 
f mt 3 


th t m th h !a h 1 th fr ntal r gion haie 
nr In t \t th pr $ nt time she has 
tant f ntal Ii a 1 he b hi 1 loth c\ts com 
fl t I f I n th I It \ an 1 o h 1 ght p r 
p(i n I th ngl t ompku hhtcral a srma 
u t u tl itu a 1 I 1 1 lit impairclh anng 
n h r right ar 

Pl\ I it X al I a fai It inUlIg nt 
an I p tl h t t ma almo t t tall bl d 
n I th r in 1 n I t m k light of h r conJition 

h t ri ilK h r h i t 1 mal Ther a no 

1 1 1 In li turba ce Th r as 

mj I i b I t ral mia Th 1 ft etta t talk 

Min I 1 ght p I tl In rem n 1 in th r ght 

it th r t i sh 1 r 1 ng chok d ii c ith 

m rk I tr pht f ill more m rk 1 on the left 

lb« nth ght I he tr ciilarm \ m nt acre 
no m I as a sen alt n th fa c an 1 mo ments 
fth I ) Ih \a slight tiakn of the 

right nth p lalh I ut th a gle of the 
m uth Th as a I f nit lo ofauditort emtj 
Ith i nnitu in the ight t r an 1 a si ght akne s 
of th right piht an i ght t nguc Ihermainmg 
m I ncr i r ormal t r bral f nctio as 

nj mal pt fo 11 nexpe t 1 he ful c ani a 

qu sti n bl mem r 1 f ct Motor an 1 s n 5 or> 
fun t rc n rm I thr ughout \sl r og i 

n f p s t on n I vib t on e o m I \ ual 
flit tcollntb prf rme 1 
Th a n t d a si ght but ! finite inco ord na 
t nofth left ban i n 1 kg Hrgaittas n rta n 
Ith staggering to the Icll an I h c uH t stan 1 
in th t n 1 m po It n Rh mb rg s gn as 
p t Tl cr asque tionablc ubocciptalt nlcr 
ess \o a t gm as r po t 1 

\ tu I s ho\ d a lepr ssio of th tl 0 f 
th ptiit \ foss and t ph\ fth lorsum Ha; 
Ihi c d tion coul 1 be !u cith t pra H r 
tumor dilat i thir 1 \ ntri le Lumba pun ture 
shoi I spi Ipr of36mllgram f r r\ 

\ I ag o I I left f ntal or ght angl tu r a 

mad 

r setti the di p lied poi t cone rning th po 
t n f th tumor I) torGra tp rformed nt 1 
ular e tim ton o Ma> i 10 7 Bilateral tr phm 
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openings ^^c^L made over the \erte\ The left 
\entriclc tould not be reached The right ventricle 
^\'lsreadlI\ tapped and 20 cubic centimeter of fluid 
were obtained The left \cntncle was therefore 
obliterated asj mmctrical lateral ventricles cxistc 1 
and the tumor could not be located in the po tenor 
fossa A left frontal craniotomj was therefore per 
formed and a large meningioma (Fig 3) arising 
from the left olfictorv groove was removed Con 
valcscence was uneventful SufTicient vision was ri 
gained in the right e\t for the patient to see to thread 
a needle 

It IS in the differentiation between sub 
tentorial and supratentorial tumors that 
ventricular estimation is of e pecial value 
Once ventricular asvmmetrv has been deter 
mined the tumor is known to he above the 
tentorium 

CvsE Marked evidence of intracranial pressure 
without definite localizing signs \ ventricular tap 
showed that the left ventricle was obliterated A left 
frontotemporal flap was turned back and a glio 
matous evst was exposed and evacuated 

R B a Jewi h housewife was referred to the 
Universitv Hospital on Julv 3 19 5 complaining of 
weakness and lo s of vision She had been entirclv 
well until December 194 when she began to sufler 
from verv severe frontotemporal headaches Larlv 
in 1925 ramd failure of vision followed In March 
1925 a ngnt subtemporal decompression was done 
at another hospital in an attempt to preserve vision 
Following this procedure the headaches disappcarc<l 
but the visual loss steadilv progressed There has 
been no evidence of motor loss or convulsions but 6 
Meeks before admission a transient attack of uncon 
sciousness occurred There w as some mental deteno 
ration with a thick uncertain speech and drooling of 
saliva During the preceding week she had become 
much weaker and had dilTicuItv m getting about 
Her gait while weak had never shown anv suggestion 
of staggering She had much difficult) in swallowing 
solid foods 

PInstcal cxat?titialion revealed an undernourished 
woman rather unco operative and sillv m her talk 
Her gait while weak was not abnormal No Rhom 
berg sign was noted Her memorj was much im 
paired The speech was rambling and occasionallv 
disjointed but the presence of actual aphasia cemed 
questionable There was a fair sized tense hernia 
cerebri on the right The cranial nerves vvert- nega 
tivc except for questionable bilateral loss of sense of 
smell occasional lateral nvstagmoid movements of 
the ejes in both directions and bilateral choked discs 
of 3 diopters The form fields were full to rough tests 
The extremities revealed uniform weakness without 
sen orv loss Nodjsmctna ataxia adiadochokincsia 
or astercogno is could be demonstrated Ml reflexes 
were equallj exaggerated V bilateral Babinski 
Oppenhcim and abortive ankle clonus were noted 
The roentgen raj studies were negative A diagnosis 



n 7 \entncubnram s o\ in the cfTect of the tumor 
T of the left lateral entricle on the ntncular sjstem 
Ventricula tap alone und the e c cum tance vould 
ba e 1 d to error in diagnos becau c svmmetrical hvd 0 
ceph lus V ould ha e been found and a subtento lal lesion 
suspect^ Locahrationol the tumor va determ nedby en 
t culo ph> and e ihed b> the remo al of the tumor at 
operation 

of cerebral tumor was made but with unccrtaintv as 
to latcrabtv 

Doctor Grant attempted a bilateral ventricular 
tap through the parieto occipital approach on July 
8 19 5 The right ventricle was found to be in a 
normal position and contained 24 cubic centimeters 
of fluid The left ventricle was reached but onij 2 
cubic centimeters of fluid could be obtained I ressure 
over the hernia cerebri seemed to increa c the flow 
from the right cntnclc but not from the left 
Impression — asvmmetrv of lateral ventricles with 
obliteration of left tumor in silent area of left ccrc 
bral hemisphere 

On Julv 14 I02S a left frontal flap was reflected 
revcalinga large gliomatous cvsl \n evacuation of 
the evst (Fig 4) was earned out with treatment of 
cast wall with Zenker s fluid and removal ( f part of 
the deep 1\ mg tumor for pathological identification 
Thiswa followed bv a decompression at the ba c of 
the flap The patient recovered and \ as discharged 
A pathological diagnosis of oligodendroglioma was 
made (Fig $) 
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The lir t real clut the po iHon of th> 
tumor \v i funiibhtd bv ventricular ctimi 
tion The relitntK marked <litTcrcnct in the 
size of the vtiitnck ua ekir evitlenct Ihit 
the tumor ia\ m the le!t cerebral hcmi phtrt 
compre ing the lett literal ventricle Since 
the nearolc^Kil bign were o te \ the ne i 
pla m ua kniwn ti lie in a rilativelv silent 
area of the br iin 1 he trint il region etme 1 
almo t eertainh the eat it the tumor for the 
VI ual held dthou^h »l verv qui tunable 
value appeircdlull ml furthermore in per 
forming the t ip in the p inet 1 eeipital re^iin 
no eii e ( t re i tanee t the evplorin^ needle 
isURge ting a tumjr w i en luntere I Hv the 
proee il evclu ion the ne ijil i m w i >n 1 1 
ered 1 1 be in the left frint il 1 )be 

Cv V h t I 1 ih 111 t f 

ptlhlh ]\ 1 n\l hig 

ct n al iR I t I 1 th ch ark I I 1 

f 1 tr I pr u 1 t I \ t i la (1 

t I li i th t m th ght r I I h mi 

fh r \ Rht fr t 1 tl j mil I th l 
t I t 1 Ih I t nt r i 
\ I I t f g h fl i I 

thl tUptl \ I lit* 

f I to f I) S mu 1 L p 1 1 I h h f m 
pi nt h t I h 1 h 1 I m f 

isi Th h i h h 1 i i m k I) I 
fr lu 1 m| I I t / n \ 

the hath 1 1 p I th j t t i ) 1 li t 

1 1 U c O kp I th h i 

ah till I m that h 

f I t t p k Ih h I b th r 

s mpt m 

Pl\ I I il I u R hit 

adult ml ( t 1 i pm t n i I t II g II 

s p nt H ( la ! h h I ih 1 k 
f hi h I 1 m[ 1 n I f j n 1 th 

egi Th In n g t 1 1 I r 

th h h h i p I 11 r 1 g 1 tv th 

riRht pupil 1 glag th th I ft \ bk 11 
f 4 I pt th Rht i 3 I pt th 1 ft 

\e wa n t ! Th r \ ul j t 1 lur ng 

of 1 Itl ugh th il ti 1 1 It all 

n mal \ v r j t n bl right I fa i 1 
\ akn a l 1 N aph a p a i t r r 

no i liado h k uld b d roon trit I 

He mplain d f d z n su Id ha g of 

po U b 1 Ual t nd rn and st Rht u r 
ta nt\ gait but n th r b lla s pn ullb 

eh itc 1 Th r ibn rm 1 ti n th fl 
Th 1 ft 1 1 g m J ! fnit Iv I II i 

velop ! thl th r: ht Th I g\ a ntir H 
negat eR tg nog am fth h i g ti 

Th c a a mark d bil t r 1 a liar a k opathv 
Dur g hi ta 1 th h pit i the h a la h 

local z 1 It If J I nitelv b hi 1 th right ar Cl r 


I ti I R r a! I a cit ir cut m m rv d feet but 

I al til r agaihia c u! 1 I dm nstrate! \ 
|U t nal 1 \ ak t s of the left arm as note I b\ 

I s T I ip SSI »/ —Hram tumor unlo al za 

I I p iblv in the { tenor f a 

\ tr ul ta[ ma i on \o cml r 20 1926 b 
D ( rint h ! that the It ft v ntri Icci ntaincl a 
f I I f flut 1 hil th right coul I noli ntered 
\ ight f ntal flap a th n rtfl ct 1 ani a t m 
I ringi g f m th lura an 1 inv Iving th upp r 
It r I rti n f th right fr ntal 11 a f uni 

I m I Ih patit t r t ercl \ patho 

I gi 1 I gn I f meningioma asm I (lig 6) 

Here a},un the que lion of the localization 
ol the tumor below or above the tentorium 
wi solved b\ ventneiil ire timation I urthcr 
more the tumor w i located in the n^ht cere 
bril hemi plitre \ all of the active areas of 
ihi himi}htrc f,avt normal re pon t the 
ne )pl i m must of ncet itv Ii i\ t been situated 
in V iknt irei the n^bt front dlobt 

In irder to c\ alii ite jiroptrlv theu cfulne s 
if mv te t il limit ition mu t be clearlv 
under tood \ entneiil irc limalionma\ ea ilv 
le 1 1 the ur^t m into error unle certain fact 
are tiken into ton nitration If ventricular 
a vmmelrv t m be ureh demon trated thi 
i cert un e wkitee of i cerebral htmi phene 
tumor Hu lie I on the ide of the smaller 
Ventricle If the v entntk irtundilalcd equal 

III size iml normil in po ition the k ion 1 
f>nf thl\ not etrehral It mav be a cerebellar 
tumor vvhuh has not ob tructccl the ccrebro 
s|iinil fluid ein 111 Ition ullicicntlv to cau e 
hvtlroeeph ilti \t tune the po tenor horn 
ol the literil ventricle m i> be ab ent a 
pointed ml b\ I entieltl ( ) lh» mav he 
ticeeplive lor the ventricle afiparentlv lie deep 
in the hemisphere ind m i\ etm undilated 
even thoUr^h a moderite hv tlroceplnlu evi t 
\\ e hav e ob erv td a 1 1 e in w Inch a cerebellar 
tumor wa ruled out btcau e ab tnce of the 
posterior horns kd the operator to believe 
th It no hv droetph ilus w as jire ent \ v entric 
uloj,ram 1 iter eorrccted the error and demon 
stnted a lair degree of bilater il hvdrocephalu 
with ab ence of the posterior horn An an le 
tumor w a later suecc fiillv removed 

If hvdrocephalus e\i ts it 1 wi er to per 
fornaa\entrieulOp,r\m and attempt to localize 
the tumor caactlj unle the clinicvl evidence 
isovenvhclminglv m favor of a posterior fo a 
le ion The tccompamin^ roentgeno ram 
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(r ig 7) show s the h> drocephalus produced by 
a tumor King within the left lateral \entricle 
Had only an estimation of the size of the e 
\entricles been made the conclusions based 
upon the test would ha\e been grossly mis 
leading Furthermore the diflerentiation be 
tween midhnc supratentorial and posterior 
fossa lesions is not possible by bilateral tap 
alone for both produce symmetrical hydro 
cephalus Ihe onh method by which this 
distinction can be made is through air injection 
and a determination of the presence or absence 
of air in the third \ entricle F urthermore this 
differentiation is of importance because the 
operative approach to the two regions is so 
radically different 

In an\ intracranial procedure release of 
intradural tension by ventricular tap will 
reduce ha.morrhage and make possible a prop 
er approach to the lesion thus greatly facilitat 
mg Its extirpation It is always a wise pro 
caution therefore to know something of the 
size of the ventricle before attacking any 
tumor no matter how positiv elv its position 
may be known Furthermore if in a sus 
pected cerebellar case a tap for relief of 
pressure fails to demonstrate a hydro 
cephalus the operator must be very certain 


of his ground on clinical or other evidence 
before he explores the posterior fossa for in 
the presence of increased pressure cerebellar 
tumors always cause hydrocephilus 

CONCLUSIOMb 

I \ entricular estimation is a safer proce 
dure than ventriculography In experienced 
hands with proper interpretation it mav often 
give information of equal v alue 

Asymmetry of the latv-ral ventricle is 
very strong evidence of a cerebral tumor on 
the side of the smaller ventricle 

^ A symmetrical hv drocephalus usually 
indicates a cerebellar tumor However it is 
under the e circumstances that an error may 
be made from ventricular estimation alone 
iinle s the clinical sy ndrome points to the 
cerebellum If doubt exists it is wiser to per 
form a ventriculogram in the pre cnee of 
hydrocephalus 
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I \ 1 sh rt article < n tcihni |ut. it li m I p s ibic 
to cj erthc \holcsiilieii t ihetrcilnunt f 
occiput poslerif r j biti n and lliercf n I 
ha\e selected enc | hast I it the m si c mm n 
one what to d after the head hastn„it.e I in Uu 
pchis but anterior rotali n of the cti| ut In 
faded to take place utdec 1 the octi) ut max h i\ 
turneJ further back \ ir 1 liter Icscent an! In 
come ti rest in the h 11 f th sicrum xxithihc 
small fontanel in the me ban line 
In order t lend a little scientuicpreci i nl ur 
dcscnjition of the xan u p siti n the ) resintinj, 
part occupies in the pelxis 1 ha < rec mnun k I 
that \xc name these I sitt ns icc r ling t ih k 
grees of a semicircle the zero p int 1 eing the 
pubis Thus xvhen the oc iput lie a just dc 
scribed we xxould term it an < ccij ui iSo degrees 
right or left depending on which st k the ccij ut 
came down Occiput right tnnsx rst xx uH 1 c 
0 D Qo degrees occi[ ut left inl nor O L 
45 degrees etc 

\s a rule m practice \ c find that a lua 1 xxhicli 
comes into the pel is O I) i j le rci or O I 
1 55 degrees (i c OIIPcrOLI resj cctixelx) 
will if gixen time en ugh rctal } nlinc uslx 
the rest of the half circle an i come t lie O I) 

5 degrees or O L 5 degrees r o kg ce whence 
it will be dclixcred spontaneuuslx r bv (lit aid of 
a simple forceps opcrati n since this max rc 
quire manx hours of lab r the icc ucheur should 
support the parturient s p wer xith fxid c j-e 
ctallx sugars and fluids 111 1 with rest and sleep 
Morphine and scopolamine riorphine md mag 
nesium sulphate with or \ ith ut il ether rectal 
instillation are to be u cd generousK The bag 
of waters mu t be pre erxed is long as possil It 
and ruptured onlx after complete lilatation of the 
cervix has been obtained There arc exceptions to 
this rule but thex are rare The patient should lie 
mainlx on the side to which the cciput jxiints but 
should change often The cctum and blad ler 
arc to be kc] t emptx 


S! XX ililalili n <f the cervix max be due to 
I rinnrx inertia ii the uterus tr to abnormal 
Kti n < f the uterine muscle eg the formation of 
Cl nlracli n rings and stricture The must be 
iliffcrcntialcd Ihc trcilmcnt of course vanes 
In the nt xxc will stimulate m the other tran 
luili/c the uterus I arlx in the lirst staj,c a Hos 
f castor oil with j t 5 gram of (lumine max be 
given llic nasal a|)phtation of piluitarx extract 
acc riling to Hofbauers metho 1 max be tned 
I ut the accjuchtur must stantl rcadx to remove 
the packing and gi'c ether at once when the 
I ains get t > stri ng and endanger the mother or 
child I s Id m emplox this rcmed\ Narcotics 
arcthelestf r sinciura uteri thc\ max boaidel 
bx atropin in phxsK>10f,ica! ili sc 

In the olden time wt tbtaincil much I cnelit 
fn m the following prrccilurc the parturient wa 
given a hot 1 aili (nrw supers ded bx a hot wet 
lack) then a genen us alcohol rul then an enema 
I f }0 grains of bromide of soda and 15 grams of 
chloral then a drink of hr t lemonade finalh o 
l 4 gram of moriihme the room was darkene I 
and quieted \ refreshing, sleep lasting 6 to 10 
hi urs UhualK resulted and dilatation as the re uU 
if insensible labor was often found ncarlx com 
picte when the pains 1 egan again 

Sh uld medical treatment fail the dilatation of 
the os can be hastened bx packing the cerx ix and 
vaginal vault with gau7c satunted in glxcerme to 
which jier cent mcrcurochrome has bceniddeil 
or bx metrcurxsis 

Let us sax that the parturient has been earned 
to the point where the cervix 1 completolx di 
laled or to a diameter of 8 or g centimeters and 
bx means of Duchrss n s incisions the oj cning 
can be safelx enl arged to permit extraction of the 
child Now what to do? 

First one must 1 e conx inccd from the character 
of the labir up to this point that the woman will 
not be able to end the process herself It is well to 
be prepared for surprises as occasionally the heat! 
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flexes the pains strengthen and rotation of the 
occiput to the front takes place rapidlv If the 
patient merel> changes her position in bed or 
gets up to go to the toilet this faxorable media 
nism ma> be started 

Be>ond question it is better for the mother and 
safer for the bab\ to ha\ e anterior rotation of the 
occiput take p'ace and the birth occur with the 
usual anterior mechanism This statement is 
made though I am nell aware that a certain per 
centage of cases of occiput posterior terminate as 
such spontaneousK wath the small fontanel com 
ing out over the perineum and also that a cer 
tain number of accoucheurs do not believe in 
effecting anterior rotation before the\ attempt 
deluerx Onl\ when our attempts to correct the 
abnormal position fail do we consent to deliver 
the occiput over (usuallj through) the perineum 

The methods of dealing with persistent occiput 
posterior positions are numerous Hodge s ma 
ncuver consisting of upward pressure on the 
Sinciput during the pains Tarniers maneuver 
the attempted rotation of the head with the fin 
gers which obtain a purchase behind the ear the 
same aided b\ backward pressure on the cephalic 
prominence above the pubis (the forehead) ro 
tation of the head m the pelvis bv combined 
manipulation under an an-esthetic the whole 
hand being used intLrnall> the pushing of the 
head up out of the pelvis and the rotation of the 
whole fetal bodv b\ twisting the child s trunk 
to the opposite oblique podalic version the use 
of the forceps as a rotator or as combined rotator 
and deliverer 

In the majont} of cases it is possible to turn 
the head in the pelvis b> means of the hands at 
least so far as to bring the small fontanel from the 
hollow of the sacrum O 180 degrees into an 
anterior quadrant of the pelvis OL 45 degrees or 
0 D 45 degrees Then one can easitj finish the 
rotation and the dcliverv with forceps 

With the patient under deep anssthesia the 
whole hand is inserted and the head is gentlj 
lifted up out of Its imbedment in the soft parts 
It makes little difference which hand is used in 
side the pelvis though in 0 L P I usuallj put the 
left hand m behind the pubis and press back 
ward on the forehead King there with the fingers 
or if It seems easier I twast the wrist so as to in 
sinuate the fingers underneath and behind the 
occiput liing on the left side the thumb pressing 
on the side of the forehead Bj the supinating of 
the hand the head is turned into the transverse 
Row the fingers are quicklv withdrawn part wav 
the hand rev ersed so as to bring it dorsum behind 
the pubis the fingers resting on the malar bone 



1 1 Chanf,in a n^l t occiput to an ante lor position 
1)> combined manipulation 

and bi a supinating movement pressure on the 
forehead is everted sweeping this part of the head 
through the right half of the pelvis toward the 
sacrum Thus the occiput comes to lie near the 
pubis This maneuver succeeds best when the 
head is part!) defltvcd When flexion is well es 
lablished it ma> be (it is not alwajs) better to 
work on the occiput direcll) 

InOLP (OL 135 degrees) with flexion the 
right hand is laid behind the head with the volar 
side of the fingers upward and b) a pronating 
twist of the wrist combined with flexion of the fin 
gers the occiput is levered to the front All the 
movements are aided abetted modified and con 
trolled bv the outside hand and the turning of the 
head is made easier b) lubricating it and the va 
gina With green soap (Pig i) It is also advisable 
to have the head of the patient 3 or 4 inches lower 
than the pe!v is in order to prev ent prolapse of the 
cord when the fetal head is raised up 
One is often disappointed to find that after the 
head has been turned into an antenor sector of 
thepelv 1C circle before the forceps can be applied 
indeed often before one withdraws the hand the 
occiput slips back into Us former malposition 
There are several wavs of handling such a situa 
tion (i) have the assistant b> a hand above the 
pubis press the forehead backward and hold U 
whilejou applv the forceps (not ver) successful) 
(2) have him tr\ to turn the babv s back ante 
norlv or indeed a little be)ond the midline and 
press down on the fundus to favor flexion etc 
(also not ver) successful) (3) the operator can 
after turning the head as far as it will go withdraw 
his hand and ncatl) slip in the other one behind 
the pubis to press the forehead back (4) he ma\ 
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r 1 3 Forceps applied to the hea I O D T (O D 00 de rees) 

with the blades m the ante opo tenor diamete of tie pel 1 The 
head is grasped ideallj but there is danger to the mother soft parts 


use the hand which effected the rotation inter 
nalh to hold the head at the point of rotation 
gained until one blade of the forceps can be ap 
plied and this acting like an old fashioned vectis 
will keep the head in its new position or indeed 
may increase the rotation (5) he may fix the 
head at the furthest anterior point of rotation b\ 
means of a \ ulsellum attached to the baby s scalp 
He should be sure not to try to turn the head with 
this instrument it will tear out a piece of skin — 
merely hold the head steady with it — thus em 
ployed no harm will result 
Should manual rotation fail which very seldom 
happens if one goes about it lege arlis resource 
must be had to the forceps Let me repeat this 
article deals with the abnormal position after 
engagement Before the head has sunk below the 
inlet \ersion IS usualh the choice The operation 
of forceps in persistent occiput posterior positions 
may be \ery easy and \ery hard Much depends 
on individual skill and considerable also upon the 
conformation of the peUas and soft parts and the 
size of the baby and pelvis 
At the very outset of the discussion of forceps 
m occiput posterior positions we meet this ques 
lion Slay the forceps be used as a rotator or is it 
to be simply a tractor adding to the downward 
movement of the head only that amount of rota 
tion which nature giv es the head m its passage 
Its progress being thus made a turbinal motion? 

Lev ret in 1746 said that the forceps should be 
a tractor and nothing else to supply from below 
the force that was lacking from above Smellie 
in 175 used his short straight forceps as a ro 
tator Scanzoni in 1865 developed an operation 
m which instrumental rotation was the main 


feature Tarmer in 1881 demonstrated the 
principle on which the forceps mav be used to 
correct the position ot the head in the pelvis He 
pointed out that because of the pelvic curve of 
the instrument if one twasts the handles the 
blades with the head in their grasp do not turn 
on the axis of the shanks but tend to describe 
part of a circle within the pelvis In order there 
fore to make the head rotate around an axis it is 
necessary to sweep the handles of the forceps 
through a large circle outside the pelvis The 
apex of the forceps blades then will act as a center 
and the head will turn around on it Bill has im 
proved on Tarmer s maneuver by first raising the 
head out of the pelvic floor gutter and then 
sweeping the handles around to impart the move 
ment of rotation to the head within the pelvis 
Kielland in 1915 devised a forceps without pel 
vie curve and with the blades bent a little down 
ward With this instrumentaheadmaybegrasped 
bipanetallv no matter m which diameter it lies 
in the pelvis and It may according to Kielland be 
twisted safely to any position desired 
The dangers of using the forceps as a pure 
rotator as Scanzoni and Tarmer did are the 
vagina and bladder miy be torn from their 
attachments to the fascia and the bony pelvis 
htematomata may be produced in the areolar tis 
sue at the bases of the broad ligaments the ure 
ters may be stretched and the baby s head and 
neck mav suffer damage If the head is pushed up 
too far the cord mav prolapse necessitating a hur 
ned forceful and destructive extraction With 
these things in mind I have devised a method of 
rotation of the head which combines several of 
these well known maneuvers and for want of a 
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better term I hi\e named it the kej in lock- 
oj eration It realK tries to imitate natures 
process of jiush t\i t retract untwist and re 
peat but wt hi\e tj do them in reverse — ^push 
up t ist imll and repeat W e tr\ to impress a 
wriRgling moti n on the head which is not eas\ 
to describe 

With the head King in the ri^ht oblique diim 
etcr OD ij 5 Itgrees the forceps blades are laid 
in the transv rsc )f the rehis Thc\ will grasp 
the head dia'^onalK in an unfav iralle manner 
and are therefore to lie held \er\ dehcatelv 
hsow under the slightest possible compression 
the head is pushed up ab ut centimeters in the 
axis if the birth canal and gentlv twasted the 
small fontanel 1 eing brought firward not more 
thin 5 de rees This is done b\ sweeping the 
handles of the forceps through an arc of about 
lode^jiee outsule the pelvis d /a lethode Tarmt 
Then the head is pulled down a little in theaxi of 
thej-el IS but less than It was pushed up Pepcit 
this maneuver two cr three times pushin^ the 
head up onlv as much is vou full do n and 
when the sagittal suture is tnnsverse i c 0 D T 
or 0 D go de<’rees the front of the for cps will 
now' point to the left and thev will he in the left 
oblique Readjust them s that thev will come to 
lie in the right oblique grasping the head m a 
more favorable diameter that is the ideal man 
ner Indeed sometime the head slips around the 
rest of the wa\ itself vathin the blades Bv push 
in<' up a little twastin" a little and levering a 
verv little (to overcome a \nclitism) imparting 
a vrio Im" motion to the head n t unlike fitting 
a kev into a stubl orn lock one can usualK coax 
the occiput to the front whe eupon the rest of the 
operation — (he extnction is completed without 
trouble One should not hurrv nor do too much 
turning at once not more than s de rees it is like 
taking mincing steps I eadjust the forceps pan 
passu as the rotation is efTected (Fi 2 A to H) 

The prehension of the head at the beginning vf 
this oferation need not alwavs Ic made as de 
scribed \ariants must le rcc nized but the 
principle does not change Sometimes it is pos 
sible to lav the blade t the head anteropostc 
riorlv in the pel is with ihcir front directcil to 
ward the small fontan 1 (Ti ) \gain one maj 
apph the forceps with the tr nt toward the fore 


head (as in the Scanzom maneuver) and when 
the occiput IS brought into the anterior quadrant 
of the pelvis remove them and reappl> as for an 
antenor position 

In rare cases it is impossible to turn the occiput 
tothefr nt either In manual effort orbj the for 
ceps or b\ a combination of the hands with the 
forceps To force the issue would entail great 
damage to the mother and probablj kill the babv 
therefore we must observe and discover the 
mechanism intended bj nature and then aid it 
It the occipitosacral mechanism is mevatable it is 
best to leliver the head m extreme flexion 

The application of the blades is made as usual 
but the front of the forceps looks toward the fore 
head which from now on becomes the point of 
direction Locking the blades is the same as usual 
hut after thev are locked the handles are raised a 
little toward the pubis m order to increase flexion 
Traction is made on the parietal boss s a little 
upward from the horizontal plane This increases 
flexion and It has happened though I have never 
observed it that even as late as this antenor 
r lation has occurre 1 The occiput is first de 
livcrcd over the perineum the forehead restin 
behind the pubis then the brow and face come 
from under the pubis Much power is often neces 
sarv and it is advisable to perform episiotom) in 
rnmipar* asarule and almost alwavs in multi 
paru to avoid extensive lacerations of the pelvic 
floor and phmeter If conditions are favorable 
one mi"ht detlex the head and deliver as a face 
presentation The e cases are claimed bv the 
Kielland forceps enthusiasts Some accoucheurs 
prefer the axis traction forceps since the mobilitv 
thev confer on the head allows the latter to adapt 
Itself somewhat to the parturient passuo^ but 
for the man who knows the mechanism of labor 
and IS willing to be guided bv the action of the 
natural powers the> are unnecessary and in 
the hand of a man i<^norant of the pnnciples 
of obstetnes the instrument is too dangerous 

In cases in which great difBcuUj is experienced 
an overlooked funnel pelvis will often be found 
and the accoucheur will regret that he attempted 
delivery from below Here Uoam one should em 
pha ize the nece sitv of careful antenatal exami 
nation and pre partal decision as to the method 
of conduct in the approaching labor 
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FROM THE CLTMC OF 1 ILRA\ PIP/'S BL UR 

SWITCHING OF VERI^IILION-BORDCRED LIP FLAPS 


B\ J B BROWN M 

[^OLLOWTNG 'ire some 'idiptations of the 
plan of the switching of \ermihon borderer! 
lip flips for improiing balance after re 
o\al or loss from either lip The blood supph 
irough the coronarj \e‘5sels mikes it possible to 
irn such a flap on an e\tremel) narrow pedicle 
his is useful in patients with small lesions on the 
1 where following a V excision there would be 
o much difference in the width of the lips if the 
dect were clos d simpU bx suturing With the 
ip axailable there is not much tendenc> to cut 
>0 clos to the growth and becaus of the sim 
icitx of the technique there cannot be much 
al argument against the exasion of thes 
owths especialh those that have had prolonged 
id manv different kinds of treatment or un 
lown amounts of radiation Bv this method 
le whole specimen is obtained for microscopic 
agnosis without much more trouble than in 
)ing a biopsv (Figs i and ) Accumulated ob 
rvation has led to the conclusion that all cases 
suspected or clmicalh diagnosed malignanc> 
lould have the benefit of microscopic examina 
an of the tissue even if radium or anv other 
jstructive agent is to be used If large s ctions 
the lower lip are removed an upper lip flap 
av be used in combination with other flaps, 
'igs and 3) The flaps maj be advantageoush 
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1 Plan I — Lar e emo^al f om Jo cr lip paired 
Marge triangular flap f om upper lip that p rra tted un 
ate adjustment of the rema nin'' part of upper lip to 
e the come of the mouth the proper \e tical level and 
r the no tnl A ^hons plan of cuts nd exci ion 
^ j po t on f lower Ip EE i tr an'nilar fl p 

used fo filling m lower 1 p defect D\ rela. ation cut 
thickne s of 1 p 141 adjustra nt cuts 
luthi t lan led a ded B Immed teadjustment DE 
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utilized on patients with defects following former 
operations for gjrowths injuries or dis as and in 
some re-operations for cleft lip (Fig 4) 

If the defect is* near the angle on the lower lip 
a tnangle tan be swung directly down from the 
upper pres rvmg the coronarv vessels in a mu 
cous flap In this instance the pedicle of the flap 
will form the new angle of the mouth (Figs 
I 3) The upper Iip defect is closed b> pulling 
the lip over to the cheek with an> further adjust 
ments necessary to less n the distortion about the 
nose and upper part of the bp The corner of the 
mouth IS put in the best obtainable position but 
this mav be improv ed if necessarv bv some sub 
sequent operation (Figs iC ^BandC) The su 
tunng should insure contact for the full depth 
of the wound (Figs i and 2) 

If the defect is near the middle of the lower hp 
the remaining lateral portion ma> be raised as a 
somewhat rectangular flap and swung across to 
flu m the center The defect at the side of the lip 
can then be filled in with a flap from the upper 
(Fig ) 

For the swinging of a flap from the lower lip 
into the upper lip at or near the center the pedi 
cle must of course go across from one hp to the 
other and remain there until the flap has estab 
lished its new blood supplj The pedicle is cut 
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moved over to the i ht a ded bv relaxation along D\ 
The line ID in V has been pulled in so that its midpo ton 
ccup e a place about v here D was befo e the Iran fer E 
that was at the an le m the upper lip h sheens ungdown 
around into position near the middl of the lower hp F 
forms the ne an le of the mouth Stay sutu es throu h 
the f 11 thicLne of the hp and cheek may be put m acros 
line DE to relic e ten ion on the blood supplj C Plans 
of \ cuts f \ adju tm nt t sh ft ne corner out vard 
Th step done at a 1 ter t me to allov freer openi 
\ ncisonm dea d£i d ppedbackto£ and theme 
on do ed in a \ D Cond t on for h ch I lan is u ed 
F Final result 
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Fi 4 Plajv 4 — Used for fillin" iix defects of the upper 
lip at or close to the center \ 1 C Line of openm hp to 
receive flap iBC flap ra sed in lower lip The shad^ 
j e cornet of the upper lip 15 remo ed and 

the defect resutured to co rect the deformity shown in D 
o Flap SC in place in upper lip with the pedicle stllat 
tach^ to the lower Ip at B through which the blood 
supply goes This pedicle is cut in from 2 to 3 weeks after 
the vitality of the flap 1 tested b> clamping the blood 
supplj throu h the pedicle Further adjustment of the 
ermilion of both lips is necessary but may be delayed for 
some time after the pedicle is cut if advisable The defect 
m the lo\ er hp is left open in this drawing to show the 
course of the pedicle C Pedicle of flap has been cut and 
the vermilion of both lips adjusted BD Line of closure m 

usuall) between 2 and 3 weeks and before cutting 
It the new blood supply is tested by compres 
sing the pedicle with a rubber co\ered clamp for 
an hour or two (Fig 4 H) If after several hours of 
impression repeated on several consecutive 
dajs the color of the flap while the pedicle is 
impressed remains doubtful it may be well to 
divide the coronary artery in the flap but post 
pone the cutting of the rest of the flap until the 
new arculation is satisfactory A flap switched 




lower Im D and E Shows a condition for which Plan 4 is 
used FandG SameasPimreCandD H Shows method 
of gently comp essing the pedicle to shut off the vessels 
through »l to the flap Thi is to determine the adequacy 
of the blood supply from the new bed of the flap and it is 
started about the tenth day A rubber covered clamp is 
used and a rubber band is looped over the handles to 
obtain even elastic pres ure The catches on the clamp are 
used to hold the rubber band I Shows method of holding 
the mouth shut The head is padded and a plaster cap is 
put on that hold the plaster sling f om the chin This has 
been found to be the most comfortable arran ement al 
thou h a silkwo m gut st tch from one lip to the other 
that does not interfere ith the blood supply has been 
used sat sfactonly 

into a scar bed may be slow m gathering its new 
blood supply This compression should be gentle 
to avoid cumulative trauma A plaster cap with 
a padded plaster shng down around the chin is 
the plan used for holding the mouth closed to pre 
vent damage to the pedicle (Fig 4 I) 

The area to be evcised or to be ^led m and the 
flaps used for repair are to be carefully planned 
Accuraty m this point will be evidenced in the 
result The blood supply of the flap must be kept 
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in mind ^\hile the flap is being cut as the pedicle 
consists of but little more than the \ermihon 
border and the coronar> vessels The arterv can 
be felt just under the mucous membrane 
There is seldom much trouble with function 
although there ma> occasionall> be some leakage 
of fluids because of lack of sensation or of muscu 
lar action \\ ith a little training this can usually 
be overcome The patient should put his spoon 
or cup a<^ainst the lower hp at the repaired an le 
and take the food in from there This same meth 
od prov es of value to those patients who have lost 
the inframandibular branch of the seventh nerve 
from other causes Most of the patients operated 
on have satisfactorj control of the mouth and 


none of them has an> leakage of saliva More 
accurate data is being collected on the nerve re 
generation and muscular action 

In general this plan tends rather satisfactonl) 
to preserve some of the natural prominence and 
contour of the damaged lip and to prevent the 
excessive protrusion of its fellow that results from 
the obliteration of the original defect by the 
simple approximation of the borders 

RCFEPESCES 
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BRO^CHOSCOPIC TREATMENT OF PULMONAR\ ABSCESS' 


ByHERMXN j MOERSCH 1 
D (M«di 

P ULMON 4 R\ abscess offers one of the most 
difficult problems m diagnosis and treat 
ment It has been estimated that approxi 
matelj 50 per cent of the cases of untreated pul 
monary abscess terminate fataU> Miller and 
Lambert* found that the mortalitv rates in sur 
ger> for pulmonarv abscess varied between 10 
and 60 per cent depending on the operator and 
number of thoraac operations he had performed 
It is fortunate that bronschoscopy has been of 
so much value in treating pulmonary abscess 
and has produced such splendid results Al 
though applied successfully onlv in recent years 
It has already surpassed our greatest expectations 
and now stands as the most valuable aid m the 
treatment of this condition 

DUCNOSIS 

Before the bronchoscopic treatment of pul 
monary abscess and the results obtained are dis 
cussed It is necessar) to define what is meant by 
pulmonarv abscess Unfortunateh the term is 
mistakenlv applied to manv pulmonary condi 
tions It is easv to understand why these mis 
takes occur since even the pathologist with the 
specimen m his hands can not alwavs distin uish 
accurately bet een a bronchiectalic condition 
and pulmona v abscess A further complication 
is introduced bv the fact that the older an abscess 
grows the more closely its structure resembles 
that of bronchiectasis also walled off empyema 

n' tm t t bit I lun Am J M S 9 6 1 « 8 
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may simulate pulmonary abscess and may easily 
be mistaken for it 

The necessity of distinguishing between pul 
monary abscess and other forms of pulmonary 
suppuration as far as possible is obvious be 
cause of the marked difference m their response 
to medical and surgical treatment The pos 
sibihty of relieving pulmonarv abscess is far 
greater than that of relieving other types of 
pulmonary suppuration especially bronchiectasis 
An abscess involves chiefly the parenchyma of 
the lun —tissues which are elastic and pliable 
and able to regenerate After the cavity is 
drained its walls tend to collapse and healin 
takes place Bronchiectasis chiefly involves the 
bronchi which are rij^id tubes and do not col 
lapse when pus is removed but expand m re 
sponse to extrinsic and intrinsic forces In time 
a pulmonary abscess becomes walled off by 
means of fibrous tissue which forms a ri id wall 
resemblin*' the structure found in bronchiectasis 
it IS for this reason that pulmonary abscess of long 
standing is less amenable to treatment 

Clinically the diagnosis of pulmonary abscess 
IS based on the history which is of the greatest 
importance on the phvsical findin s on the 
roentgeno ram and finallv on bronchoscopic 
examination \\'hile errors in diagnosis are 
relatively easily made in a condition such as 
pulmonary abscess especially in its differentia 
tion from bronchiectasis still the cases in the 
group under consideration m this paper hav e been 
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Tig 2 A Abscess of lun B After 2 bronchoscope treatments within 5 weeLs 
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'\s kfiniteU diagno d pulm nars ai see s as is 
I Obsible 1 % present diagnostic me in 

TREATSriNT 

It IS exlremch important that the bronrhoscop 
ist an I the thoracic surgeon work in close har 
mon\ in cases of pulmonarv abscess since com 
pln.ann*' taclors such as emptema mav neces 
sitate operation The bronchoscopist on the 
other hand can often gi e the surge n valuable 
information when rperatnn i indicated It is 
unK through the rrelation of broncho copv and 
surge \ that the best results can be obtained 

1 he essential fa tor in the bronchoscopic treat 
ment of pulmonarv abscess as in suppuration 
else vhert m the bodv i suthcienl and proper 
Irainage I r s mi rea n most bronchoscopists 
re„ar 1 the lun*^ as a friable and lelicale organ 
will f must be handled with the greatest care 
W hen I us is to be aspirated or an al^css dramei 
the aspirator is introduced through the opening 
in the ahsce s \e \ gentU an! nothing is dis 
lurbe 1 If one c nsiders the trauma to the lung 
in pulmonarv j (.rations cr the tase with which 
the lun^ stand injurv when foreign bodies are 
inhaled such pre autions seem unneces arj in 
treating pulmonarv abscess First of all it is 
es ential that the area of the abscess be definitely 
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located and this is usualh po sible from the ap 
pcarance of pus m the bronchus drainin the area 
involved U times the site of the absces is 
manifested bv bulging or obstruction of the 
lumen of a bronchus du to mflamnutorv swell 
in When the affected area is dehnitcl> located 
an aspirator is introduced into the bronchus from 
which the pus is exuding or which is obstructed 
bv cedema and intlammation If pus is obtained 
the aspirator is moved m everv possible directi n 
to insure the removal of pus from evtrj accessible 
pocket Abscesses mav be divided into multiple 
small pockets and if the aspirator is moved 
about raanv of the barriers will be broken down 
thus msunng better drainage If the openin into 
the abscessed area is so small or stenotic as to 
interfere with the free flow of pus it should be 
forciblv dilated with a heavj pair of ildatin 
forceps If necrotic or fibrous tissue obstructs 
the opening it should be removed with bum 
forceps If the abscess is caused b\ a forei n bod) 
the offending material as well as an) calcareous 
deposits that mav have formed must be com 
plcteK removed if the best results are to be ob 
tamed 

W hen the abscess doe not dram into a bron 
<dius but bulges into a bronchus one should not 
hesitate to intro<iuce an aspirator directh into the 
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Fig 4 A Pulmona y abscess of left upper lobe of 
mdeterm nate origin 13 Two weeks later after one 

abscess I ha\e never noted an\ ill effect from 
such a procedure It is not advisable to probe 
into the puImonar> tissue through the bronchial 
'\an in the hope of encountering the abscess 
however if one can be absoIutcI> certain of the 
Site of the abscess he is justified in burrowing 
through normal lung tissue to reach it Some 
bronchoscopists have feared that fatal haemor 
rhage might result from this procedure How 
^ver I have found that although bleeding ma> 
occur It IS not severe Blood vessels are un 
doubtedl> torn but because of the size and shape 
of the instruments used the> are more than 
hkel> torn completel} across rather than partially 
torn The ruptured end of a vessel torn com 
pletelj across retracts and contracts more 
thoroughly this is of prime importance m the 
control of haemorrhage 

REVIEW OF CASES 

During 1925 and 1926 :g cases of diagnosed 
abscess w ere treated bronchoscopically 
"ith the following results In 16 excellent results 
"ere obtained from bronchoscopic drainage In i 
11 ^ result was indeterminate and the patient 
s still under observation In i case operation 
iis resorted to as the results from brondrosa>py 


13 

broncho topic aspiration Iodized oil (40 per cent) in 
jeeted prc% lous to bronchoscopy can still be seen 

were unsatisfactory Death occurred m the case 
of a man whose symptoms had persisted for 1 
year and were of indeterminate origin He im 
proved markedlv after 2 bronchoscopic drainages 
and was permitted to return home Four months 
later he died but I have been unable to obtain 
information as to the cause of death In the 
absence of definite information I hav e attnbuted 
his death to the pulmonary trouble Therefore 
m the group under consideration satisfactorv 
results were obtained in 84 per cent It is mv 
belief however that with increased knowledge 
and improved bronchoscopic technique this 
percentage will be increased 
The causes of pulmonary abscess in the 19 
cases under consideration were as follows 
pneumonia in 4 inhaled foreign body m 3 
aspiration at tonsillectomy in 2 aspiration at 
dental extraction m aspiration during other 
operations in 3 influenza m i secondary to 
aspiration in cardiospasm in i and some mdeter 
minate cause m 3 The etiological factor seems 
to play an indefinite role in determining the prog 
nosis m all of these cases 

The length of time that the abscess has existed 
IS important m the prognosis The duration of the 
disease in this group vaned from 20 days to 6 
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IS JelmitcK dia n l 1 pulmrnarv abscess as is 
pos il le b\ present diaj^noslic means 

tre\tmlnt 

It IS extremeh impr rtanl that the 1 ronchoscop 
ist and the thoracic surgeon ork m close har 
mon\ in ca es of pulmonarv abscess since com 
piicatiHo lactor suth as eni] \ema ma\ neces 
sitate operati n The bronch oj ist on the 
other han 1 can often gi e the surgeon \aluable 
information t\hen o{ eration is mJuated II is 
( nh throu h the orrelati n of t roncho cop\ and 
sur"er\ that the best results can be cbtained 

T he essential factor in the bronch scopic treat 
ment of pulmonara abs ess i in suj puralion 
t-l ewhe e in the fuh is sufiicient and projier 
tiraina*^e Tor ome reason most br nchoscopists 
re arc! the lung a a friable and leli ate organ 
iihich must be han lied with the greatest care 
\\hen pus is to 1 e asj i ated or an al seess drained 
the aspirat is introduce 1 thr ugh the opening 
in the abscess erv gently anJ nothing is dis 
turbed If one consi iers the trauma to the lung 
in pulmonary operations or the ease yyith which 
the lung stand injury when forei n bodies are 
inhaled such precautions seem unnecessarj in 
treating pulmonary abscess First of all it is 
cs ential that the area of the abscess be delimtel> 



n 

t n D T m il aft L> h p p t 


located and this is usually possible from the ap 
I eurance of pus in the bronchus dramm the area 
myohed At times the site of the abscess is 
manifested b\ bul|,mg or obstruction of the 
lumen of a bronchus due to inflammatory swell 
ing WTicn the alTccted area is delmittly located 
an aspirator is introduced into the bronchus from 
yyhich the pus is e'cudmg or which i obstructed 
by adema and inflammation If pus i obtained 
the aspirator is mo\ ed m e ery po siblc direction 
to insure the rcmoyal of pus from every accessible 
pocket Abscesses may be dnidecl into multip'e 
small pockets and if the aspirator is mo\ed 
about mam of the barriers will be broken dovn 
thus insuring 1 etter drama e If the opening into 
the absccs ^ area is so small or stenotic as to 
interfere avith the free flow of pus it should be 
forably dilated with a heaw pair of dilatin 
forceps If necrotic or librous ti sue obstructs 
the opemn„ it should be remo eel y\ith bitin 
forceps If the abscess is caused b> a forei n bod> 
the oflendmg material as well as an) calcareous 
deposits that may ha\e formed must be com 
pletelj removed if the best results are to be ob 
tamed 

When the abscess does not dram into a bron 
chus but bulges into a bronchus one should not 
hesitate to introduce an aspirator direct!) into the 
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Fi'’ 4 \ Pulmoiuf) ab<e< of left upper lobe of 

inaelermiaale onna B Two weeks later after orte 


ab'ces I faa\e ne\er noted anN ill effect from 
uch a procedure It is not ad\asable to probe 
into the puImonar\ tissue through the bronchial 
liall m the hope of encountering the abscess 
howe\er if one can be absoluteh certain of the 
ite of the abscess he is justified in burrowing 
through normal lung tissue to reach it Some 
bronchoscopists ha\e feared that fatal harmor 
rhage might result from this procedure How- 
ever I ha\e found that although bleeding ma\ 
IS not s \ere Blood \essels are un 
doubtedh tom but becaus of the size and shape 
of the mstruments u ed the\ are more than 
ikel\ tom completeh across rather than partialK 
"iT ruptured end of a \ es el tom com 
' across retracts and contracts more 
oroughK this is of prime importance in the 
control of hjemorrhage 

REMEW OF CASES 

During i92j and 1926 19 cases of diagnosed 
^b ce swere treated bronchoscopicalK 
n the following results In 16 excellent results 
ere obtained from bronchoscopic drainage In i 
^ ,, ® 'dt was indeterminate and the patient 
nl under obsenation In 1 case operation 
^ resorted to as the results from brondioscopx 



B 

bronchoMTopic a pint n lodi/ed oil 40 per centi in 
jected pre ou to broncl O'C p an 1 11 be se n 


were unsatistactorx Death occurred in the cas 
of a man whos ssTnptoms had per isted for i 
\ear and were of indeierminate origin He im 
pro\ ed markedh after bronchoscopic drainages 
and was permitted to return home Four months 
later he died but I have been unable to obtain 
information as to the cau e of death In the 
ab ence of debnite information I have attnbuted 
his death to the pulmonarv trouble Therefore 
in the group under con ideration satisfacton 
results were obtaintd m 84 per cent It is m\ 
belief however that wath increased knowledge 
and improved broncho copic techmque this 
percentage wall be increased 
The causes of pulmonarv ab cess in the 19 
cases under consideration were as follows 
pneumonia m 4 inhaled foreign bodv in 3 
aspiration at tonsillectomv in aspiration at 
dental extraction in aspiration during other 
operations m 3 influenza in i secondarv to 
aspiration in cardiospasm in i and some indeter 
minate cause in •, The etiological factor seems 
toplav an indefinite role in determining theprog 
nosis in all of these cases 
The length of lime that the abscess has existed 
is important in the prognosis The duration of the 
m this group vaned from 20 davs to 6 
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years When the abscess had been present for i 
month or less excellent results were obtained 
from bronchoscopic drainage this was also true 
of cases in which the symptoms had been pres nt 
less than ^ months Although abscess s of longer 
duration as a rule responded less rapidly to treat 
ment this was not inaariablc as the absces 
which had been present 6 years was cured by i 
bronchoscopic treatment 
The number of bronchoscopic treatments 
necessary in these cases yaries considerably In 
12 cas s only a single bronchoscopic treatment 
was required in cas s 4 y\ere required The 
number of treatments depends on the efiicaev 
of drainage There are many factors that must 
be considered before too definite conclusions arc 
drayyn concerning any particular procedure in the 
treatment of pulmonary abscess Vbsce s s 
occasionally dram or rupture spontaneously with 
complete relief of symptoms althou h this is 
rare in thos of Ion standing In my experience 


abscess of the right lung has been easier to treat 
than that of the left chiefly because of mechan 
ical factors The age of the patient has little in 
fluence on response to treatment In the pres nt 
s ncs the ages \aried from 2 to 74 years 

The illustrations demonstrate as well as 
roentgenograms can the results obtained by the 
bronchoscopic treatment of pulmonary abscess 
Because of pleural thick.emn'^ it is difficult to 
obtain as accurate a conception of the improye 
ment as from examination and clinical data 

CONCLUSIOV 

1 Bronchoscopy is of paramount importance 
m the treatment of pulmonary abscess 

2 ! emarkablc results are obtained with little 
nsk 

j Time and expense consumed in treatment 
are reduced to the minimum 

4 Adequate and proper drainage is essentia! 
to success 


THE THER\PEUTIC \ ALUE OF LIPIODOL IN EMPITIMA 


BvJ LOUIS RWSOHOFF MD T \C$ -yNoJOSEril D Iimn'I MD Cl cwx Ti Omo 
FmhS ID (m J hllpjl 


D uring the past 3 years we haye treated 
acute empyema by closed intercostal as 
piration drainage followed by 2 hourly 
instillations of Carrel Dakin solution Thes 
instillations are continued until all symptoms 
hay e sul sided and the bacterial count of the secre 
tion from the fistula is reduced to or 3 bactena 
per field The tube is then remoyed and the yyound 
allowed to close Though this method has in the 
mam yielded satisfactory results there has been 
a small percentage of cases in yvhich this treat 
ment was inadequate In a few instances sub 
sequent rib resection w ith open drainage has been 
necessary This in a measure constitutes thera 
peutic failure as it results in long hospitalization 
deformity and possibly chronic empyema 
In January ig 7 we began using injections of 
lipiodol to determine the size of the residual 
ca\ity before remoymg the tube It at once 
became evident that cases handled inthismanner 
had an unusually uneventful recoyery In nocase 
in which lipiodol was injected was it necessary to 
re institute drama e or irrigations The wounds 
y ere dressed and soon healed completely 
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WTien It IS deiermined that the bacterial count 
isreducodtosatisfactorj limits asufiicientamount 
of lipiodol IS instilled through the catheter to fill the 
ca\it> An \ ray picture is taken the catheter 
clamped so as to retain as much as possible of 
the liptodol in the ca\it> As was showninCase 

2 the lipiodoi instillations ma> be repeated with 
advantage After dajs the tube is removed and 
a simple dressing placed on the wound No sub 
sequent irrigations should be made These results 
are interesting in the face of Archibald s article 
m which he disclaims an> therapeutic or bac 
tenological properties of lipiodoI 

CONCLUSIONS 

In the 5 cases w hich hav e been reported 4 w ere 
acute and i chronic All healed rapidly after 
injection of lipiodoi The chronic case is of 
particular interest since it was especially obsti 
nateandalarge cavity extended upward under the 
sternum and could not be satisfactorily exposed 
The injection of lipiodoi into the residual cavit' 
after treatment of empvema by aspiration dram 
a e and Carrel Dakin instillations seems to have 
a deaded beneficial action It is simple free from 
danger and should be given a trial 
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ANGIOiMA or THE KIDNEY' 

E STARR JUDD MD F \ CS anP HVROLD F SIMON MD Rochester Minnesota 
D 8 0 M > Cl 


ANGIOMA IS the rarest of benign tumors of 
the kidnev Some observers have even 
doubted its existence and have ascribed 
the localized areas of extreme vascularity which 
occur in the kidnej to congenital malformation 
localized ectasia or trauma of the renal paren 
chjma Cases hav e been reported however in 
which it IS difficult to explain the observations on 
any basis other than that of true tumor forma 
tion WTiether these lesions are congenital or 
acquired remains problematic 

LITERATURE 

The literature pertaimng to renal angioma 
IS limited almost entirelv to case reports vvebavc 
been able to collect 1 1 which seem to be authentic 
(Table i) 

Virchow mentioned angioma of the kidney and 
believed that it occurred rather commonlv onlv 
less so than angioma of the liver He reported 
angiomata of the kidney m conjunction with 
similar tumors in the liver 

Lutz reported the case of a man aged 6 y ears 
who for 5 weeks had suffered from himatuna 
originating m the right kidney The kidney 
contained a tumor a little larger than a cherry 
stone situated at the intersection of the medulla 
and the pelvis It was a spongy growth with 
great endothelium lined spaces some of them 
filled with blood Lutz also referred to several 



cases which had been reported in the literature 
Stiedi reported the case of a man aged 9 
years Haimatuna originating m the right kidnev 
had been present for o>2 vears Decapsulation 
was without effect and later the kidney was re 
moved It contained an area in the tip of a 
papilla composed of tvpical angiomatous tissue 
Swan reported a case from personal observa 
lion and referred to several cases m the literature 

REPORT OF A CASE 

The patient was a % man ased 57 vears For 0 years 
there had been attacks of heematur a occuninj, e\ ery 4 or 5 
yearsani Ustinfi f om 2 to 3 weeks Thev vere sometimes 
as ociated I ith left sided enal colic The bleeding was at 
times so severe that the patient became w ak and lost 
we fiht but she always recovered rapidlv after the bleedin^ 
ceased 

On examination she appeared healthy Neither kidney 
was palpable Cyst) copic examination demonstrated 
that there was less e cretion from the left kidney than 
from the right The left pyelogram was n rmal 
In lew of the history of repeated cnal hiemorrhage 
often of alarming decree a sociated ith pain which was 
always refer ed to the leftside and of the reduced function 
of the left kidney it as thought ad sable to explore the 
left kidnev Atopc ation the s periorpolewa f undtobe 
occupied by many d lated blood vessels and nephrectomy 
was performed Convalescence was uneventful and 3 
months later the patient was perfectly well 
The kidney was small The capsule was stopped off 
easily and the surface of the kidney was granular The 
tumor was situated in the c rtex and occupied the upper 
pole It measured s by 5 centimete s and its outlin s 
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was performed and the angioma found Because 
of the pecultar lack of clinical evudence on tvhich 
to base a definite diagnosis in these cases and be 
cause of the inaccessibilit\ of these tumors at 
exploration except when the\ are situated in the 
cortex it frequentl) happens that the diagnosis 
cannot be made e\ en with the kidnt) in \uet\ In 
these cas s nephrectomy has been performed 
because of se\ere or prolonged unilateral renal 
himorrhage 


S\lIPTOilS AND TREATMENT 
kn^ioma max gixc use to clinical symptoms 
there is practically al\a\s hxmatuna which 
usually occurs as a result of ulceration into the 
remlpehns The bleedin„ max be sexere produc 
ing marked anirrua and at times it max be 
so severe and prolonged that the patient goes 
into a state of shock AATien the an loma is in the 
cortex it frequenth produces no sxmptoms 
In the cases reported the onh definite s\mp 
tom before operation was bleeding without am 
obxious cause from one kidnex The side from 
xxhich the blood escaped could be determined by 
cxstoscopic examination In several instances the 
diagnosis of essential hsmatuna has been 
made but when the bleeding continued and 
obxioush was from only one kidnex nephrectomy 


GENERAL DISCUSSION 

It IS generally conceded that anj,\omata ptob 
abU never attain a diameter greater than i or 2 
centimeters In most instances they have been 
solitary but in the case reported by Morns the\ 
were multiple and situated in the medullarx 
portion of the kidnex while in the cases ated by 
DeanesK and b irchow they were multiple and 
situated in the cortex 

Unlike the other types of benign renal tumor 
which haxe a predilection for the cortical zone 
angiomata occur either in the cortex or in the 
m^ulla often in the papilla? They may or may 
not be encapsulated In Morns case the tumors 
were definitely encapsulated The age of the pa 
tients m the cases desenbed in the literature has 
\aned from 18 to 66 years the axerage was 38 
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jears In 7 cases the sex was mentioned 5 were 
males and 2 females In 5 of , cases m which 
the situation was mentioned the tumor was in the 
left kidnej and m 2 in the right 
In the cases described in the literature the 
microscopic structure has consisted of cither large 
caaernous sinuses lined with endothelium or 
thick, walled \ ess Is more or less dilated and 
filled wath blood Thrombosis has been obscraed 
within these aascular channels and in seacral 
instances deposits of calcium salts Surrounding 
the aascular channels there maj be round cell 
infiltration and deposits of pigment 
A distinction must be made between true 
angioma and other blood containing tumors which 
ma> occur in the kidne> Carcinoma in aahich 
the spaces and caaities haae become packed 
aaath blood cells (Fig 2) is most likel> to lead 
to confusion Such a tumor ma> be distinguished 
b> the type of epithelium lining the blo<^ filled 
spaces and a close examination of different por 
tions of the tumor aaill usuall> disclose areas in 
which htemorrhage has not occurred Htemor 
rhagic c>sts of the kidnej wall not be confused 
with angiomata if one remembers that angiomata 
are practicall> alwa>s small while htcmorrhagic 
c>sts are usuall> quite large As shown in a pre 
\ious paper these casts usuall> represent an 
occluded aneurism and consist of a single ca\ilv 
while angiomata are composed of multiple ca\ 
ities Begg reported a case in which he found 
angiomatous tissue m the periphery of a haimor 
rhagic cyst which he belieaed was responsible for 


formation of the cyst Trauma may result m the 
escape of blood within the interstitial spaces of 
the kidney but obaiously here again the micro 
scopic picture serves to distinguish this extra 
vasation from angioma 
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P\ I ORO-DUODENOSTOH\ 

B\CL\DE \ ROFDER Ml 
^ oc r ; IS 

I \ presentm a new operation for peptic ulcer 
ol the stomach or duodenum one must keep 
in mind that all lesions in these areas which 
require surgical therap\ depend more upon the 
Operation of gasCroieiunostom\ than upon in\ 
other I e ative proc dure and that without this 
j erati n surgtr\ of the stomach would never 
have rccupel the useful position that it does 
t fhv In this instances wherein the anastomo 
sis iocs n t function pronerh it can be undone a 
ituati n which can never arise with more radical 
) rms rf unsu cessfu! gastric surgerv When 
there is a m re or less c mplete and permanent 
0 structi n in the stomach ar duodenum gastro 
lejuno tamv thercifter drains all of the ga trie 
c ntents W hen an ulc r is j res nt without com 
pic te obstruction the reatcr portion of the gas 
trie contents s on after the operation pas e back 
through n rmal channels vi the pvlorus and 
duodenum UnJer these conditions the spasii 
nbstructi n in the ulcerated area is relieved and 
held inactive b\ the anastomrsi which prevents 
an accumulation m the stomach of gastric secre 
ti ns sulTcient to produce in irritation with its 
resultant pasm in the ulcer area 

r r the successful functionin of this operation 
the essentials ar a proper in licatt n and a proper 
technique which will Inn about a complete 
drama c of the pr ximal loop and sufficient dram 
age of the stomach The greatest liarners arc 
reflex disturbances of the gastric se ment and 
incomplete drainage of the proximal loop and 
stomach contents When a gastrojejunostomv is 
priferlv performed upon a patient troubled vvith 
a stomach svnd ome resemHin that of a gastnc 
or duodenal ulcer but due to a gastric reflex the 
anistomosis mtreh adds to the distress of the pa 
tient Howe er it is not the peptic ulcer wither 
vithout organic ol st ucti n which makes this 
operation successful Its succes depends in the 
presence of a p oper le hnique upon an abs nee 
of reflex gastric spa ms and a postoperative 
anatomical position f the anastomosis wherein 
the jetunal loops arc completeh and the stomach 
uflicienth dr imed Gastroiejunostomies should 
produce no more distress m persons with perfectlv 
normal stomachs and iuodenums than in those 
with pej tic ulcers with or without organic ob 
structions It seems rational therefore to assume 
that the primarv path lo ical condition has noth 
Rdbef thIyCl mmgCbFm t 


FOR DUODENAL ULCER' 

I F \CS Om iu Nebb skv 

y l > fN b k 

ing to do with the functionin of this operation 
liecause it functions as well remoteU after the 
operation when the stomach or duodenum has 
bwn restored to normal or a» near norma! as 
possible 

There is a small percenta e of patients m whom 
the m jst popular gastrajejunostomv in the hands 
of manv surgeons will not function without di 
tress perhaps because of an unavoidable post 
operative {losition of the anastomosis which inter 
f res with proximal loop drainage Balfour and 
Movnihan well state that with the enormous num 
ber of gastrojejunostomies performed there are 
boun I to be a small number unsuccessful which 
gives undue publicitv to this one of the most us 
ful of all surgical procedures It is an operation 
which has destroved or removed nothin havin 
merelv a<lded a new function which cannot as 
with all forms of therapj be expected to be sue 
cessful to a degree approximating a percenta e of 
too 

The number of patients in whom a gastro- 
jejunostomv wall not function sati fictorilj be 
cause of msufljcitnt drainage of the stomal and 
jejunal loops islargecnou h however todemand 
attention There are few operations which leave 
the average surgeon wath more anxietv relative to 
immediate and remote postoperative obstruction 
owing to the fact that the postoperative positions 
and condition of the anastomosi and the amount 
of obstructive peritoneal adhesions surroundin 
it can not alwavs be foreseen This inabilitj to 
obtain perfectlj uccessful gastrojejunostomies in 
all patients together with the occasional s cond 
ar\ gastrojejunal ulcer has led to the adop 
tion of numerous modifications and new surgical 
procedures 

The operation I am descfibm" here is brou ht 
forth with the idea that it is not a substitute m 
the majontv of instances for the properl> mdi 
cited and proper!) performed gastrojejuno tomv 
for duodena! ulcer I feel that it has a pla e fol 
lovan an undoing of an unsuccessful gastro 
jejunostom) and also in some instances wherein 
it mav function sati factorih without the help of 
a gastrojejunostomv \nother qualilication is 
that it simulate the normal more than anv other 
operation as v et propos d and if it is unsuccess 
ful it can be helped bj the addition of a gastro 
jejunostomv 
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TECHMQLE 

S« ^ears ago shortU before Haberer* de 
senbed his anastomosis of the res cted stomach to 
the duodenum 1 began performing the operation 
^rem described Thee«s ntial difference between 
Haberer s operation and mine is that he applies 
his operation after res ction of the distal end of 
the stomach for ga'stnc ulcers I appl> m> opera 
tion for ulcers of the duodenum lea\ing the 
distal end of the stomach me uding the p^Ionc 
sphincter intact Haberer s operation is an 
implantation of the amputated stump of the 
stomach into the second portion of the duodenum 
I'hile mj operation is a re implantation of the 
pi lone sphincter into the s cond portion of the 
duodenum 

, contra indications to an attempt toperform 
hib operation are too firm congenital and inflam 
fi-’^3tions of the descending portion of the 
uodenum and multiple duodenal ulcers which 
*mght pre\ ent a permanent closure of the duode 
nal stump 

The ideal conditions indicating the perform 
nee of this operation are a lack of obesit\ a 
Z«^»IbIfClur 5 49 N 36 3 


more or less naiuralK mobile duodenum and a 
single small duodenal ulcer The abilitj of the 
surgeon as an operator wall modifj these state 
ments to a certain degree 

■\mple mobilization of the duodenum is essen 
tial and can be brought about m proper instances 
b\ cutting the mesenter\ of the hepatic flexure 
and adjacent trans\ erse colon free from the poste 
nor abdominal wall right kldne^ and duodenum 
This incision is added to Kocher s which is an in 
cision through the peritoneal reflection of the 
outer border of the descending duodenum W ith 
this combined method and a careful finger dissec 
tion the descending and trans\erse duodenum up 
to the superior mesenteric ^ essels can be mobilized 
to a surpnsing degree Care must be exercised 
not to destro% the blood suppl) which comes to 
the duodenum on its conca\e surface 

•Wter sufficient mobilization is accomplished 
the duodenum is amputated through its second 
centimeter from the pxlonc rmg and the distal 
opemng carefulK closed The ulcer is inierted as 
the walls of the duodenum are sewed in and wath 
out doubt IS destroyed b) the resultant healing 
process brought about bj the inierting sutures 
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The i\lorus ^^llh its narrow duodenal tulT is 
then read\ for its anastomosis with the second 


portion of the duodenum on its peritoneal surface 
E-cpcnencc has taught me that a trans\erse in 
cision through the p\loric sphincter pre\ents a 
too narrow anastomotic lumen as well as a spastic 
obstruction 1 hi incision should be earned 
thr uph the duodenal cuff pjloric sphincter 
ind aliout t or 2 centimeters of the stomach 
wall 

Most painstaking small but deep bitin sutures 
on a sharply curved needle are necessarj for the 
outer row of the anastomosis in order to prevent 
tc( much infolding and consequent narrowing of 
the inner orifice 1 raction on the anastomosis 
niav lie pn vented bv attaching the falciform 
ligament of the liver welt up on the first half of the 
st mach after the method which is used b> 
W J Mavo 

RESULTS 

1 have s patients now m excellent health and 
their o(>erations were performed 6 421 and 
vears ago I have not restudied an> of these re 
covenes with the roentgen ra> and gastric anal 
vs s because of the difficultj of having the pa 
iients return for examination but letters from 
them state that thev are perfectlv well This 
small senes of patients indicates that this opera 
lion has pos ibilities 
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GASTRO-CESOPHAGEAL CARCINOMA ITS DIAGNOSIS 

By LOUIS J NOTKIN JI D Montreal 
F m th G t 1 te l 1 Cl D p tm t f M d R y 1 \ t II p t I M t I 


M ALIGNAJ^T lesions of the cardia and of 
the stomach fundus frequently offer 
great difficulties m diagnosis This is 
particularly true of early cases that is before 
the onset of marked loss of weight anmmia and 
cachexia Unfortunately this triad of sxmptoms 
IS considered by many phy sicians absolutely essen 
tial for the positue diagnosis of malignancy a 
Mew in a large measure fostered b\ the unneces 
sary prominence guen these signs m textbooks 
Malignancy of the cardia and of the lower 
cEsophagus IS so relatu ely benign and metastases 
occur so late that successful surgical treatment 
may be possible provided diagnosis is made 
suffiaently early 

It IS the purpose of this paper to report a 
survey of the methods used bv various clinicians 
and roentgenologists in establishing early diagno 
SIS to attempt to estimate the relative value of 
clinical symptoms (objective and subjective) 
generally considered of cardinal importance and 
to report two cases which gave rise to consider 
able difficulty m diagnosis 

RELATIVE INCIDENCE 

In an attempt to determine the relative in 
cidence of carcinoma of the cardia it was found 
that It IS included indiscriminately in the stalls 
tics dealing with caranoma of the stomach and 
with carcinoma of the oesophagus Greater pre 
cision in this respect is most desirable 
Carcinoma of the fundus and of the cardia is of 
relatively frequent occurrence In a series of 50 
cases of pnmary carcinoma of the stomach m the 
autopsy records of the Peter Bent Brigham Hos 
pita* reported by Duggan (5) 8 per cent oc 
curred at the fundus and 1 2 per cent at the cardia 
that IS in 20 per cent of this senes the grow th was 
located in the region of the gastro cesophageal 
junction Spriggs (22) reports 25 cases of gastric 
caranoma of which 16 per cent occurred at the 
cardia In Welch s analy sis of i 300 cases of 
malignancy of the stomach 104 (8 per cent) were 
situated at the cardia and 19 (1^ per cent) at 
e fundus (12) In Walton s series {25) of 150 
s of gastric carcinoma 60 (ro6 per cent) 
occurred at the cardiac end In Taylor and 
illers series (33) of 182 cases of gastric malig 
cases the tumor 
growth began at the fundus or cardia Of 551 


cases of carcinoma of the stomach operated on 
at the Mavo Clinic (1918-1920) reported by 
Hartman (7) 39 (7 per cent) were found to be 
at the cardia Walton ( 5) quotes Mever to the 
effect that carcinoma of the cardia forms 50 
per cent of all cases of carcinoma of the cesopln 
gus Vinson (24) reports 154 cases of oesophageal 
cancer of which 62 (40 per cent) began at the 
cardia and secondarily involved the lower 
oesophagus Lilienthal (14) states that malignant 
tumors of the oesophagus are most frequent at 
the cardia 

SYMPTOM? 

The symptom complex of carcinoma of the 
lower ocsoph igus of the cardia or of the fundus 
IS not m each case a clear cut entity v arvang w ith 
the situation of the lesion but is very similar in 
all three situations Nor is it sharply distinct 
from the picture presented by such conditions as 
cardiospasm spasm of the oesophagus car 
cinoma of other parts of the stomach etc It is 
only by very careful investigation of all cases 
complaining of suggestive symptoms and a 
thorough understanding of the difficulties in 
examination due to the anatomical situation of 
the lesion and of the pitfalls arising from the 
limitations of the various methods of diagnosis 
at our disposal that the number of undiagnosed 
cases will be reduced to a minimum 

The symptoms of carcinoma of the fundus are 
very often referred to the oesophagus (Paluguay 
17) while symptoms of cancer of the cardia are 
generally gastric m nature (W^alton s Surgical 
Dyspepsias) Frequently carcinoma beginning 
at the fundus gives rise to symptoms which point 
to the oesophagus as the offending organ and the 
assoaated spasm of some portion of the terminal 
oesophagus leads even after careful but incom 
plete examination to a diagnosis of cardiospasm 
or spasm of the cesophagus On the other hand 
the symptoms may suggest a gastric origin and 
\ ray examination of the stomach may reveal 
an irregularity of the duodenal cap which in this 
case IS only an expression of the increased ir 
ntability of the stomach In this manner only 
the associated condition is disclosed and the true 
disease is overlooked and allowed to go on until 
cachexia and marked loss of weight make the 
diagnosis more obvious One must bear in mmd 
the possibility of a gastric carcinoma in the 
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pre enceof ccsoph'igcal s\mptoms \thich mat be 
present earh and are usualh present in advanced 
cases 

VIODt OP ONSET 

All u (i) Slates that in everv case oI gastric 
carcinoma there is a sv mptomless latent period of 
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several months duration and that the initial 
state at which the patient becomes aware of the 
disturbance mav be considered the second stage 
of the disease Espcciall> is this true of car 
cinoma of the fundus corpus and of the lesser 
curvature Fnetlenwald (6) divides gastric car 
emoma into two groups accordm to the manner 
of onset 1 he onset of svmptoms is sudden in a 
large proportion o! cases and is gradual m a 
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smaller number m whidi the cancer has developed 
from a pre existing ulcer In his senes o! i ooo 
cases of gastnc cancer a historj of previous 
digestive trouble was present m onij 23 per cent 
of his patients while the onset was sudden and 
acute m 77 per cent Deaver (4) also descnbcs 
two similar clinical tj-pes of gastnc cancer one 
with historv of long duration beginning with 
ulcer sjmptoms which later change to those of 
caranoma and a second group in which the onset 
IS insidious with vague svmptoms of indigestion 
and epigastric distress and is rapid!) progrcssiv e 
ttalton (25) maintains that the onset of S)mp 
toms of cancer at the cardia is ncarl) alwa>s in 
sidious and the svmptoms are generallv gastnc m 
nature 

The svmptoms of which the patients usuall) 
first become aware are inconstant indefinite and 
often transitorj occasionalU the) are permanent 
Loss of appetite partial or complete is a 
fairl) constant s)mptom It was present in 89 
per cent of the cases in Pnedenwald s scries In 
5 cases of cancer of the cardia fundus and lesser 
curvature near the cardia reported b) Soulit (21) 
loss of appetite was present m 4 cases 
Gas eructation is a prominent and earl) svmp 
tom in carcinoma of the cardia (Albu 1 E I 
Spnggs 22) Albu also mentions as earl) s>m 
toms bitter taste in the mouth regurgitation of 
small quantities of food or sour liquid a sense of 
tension m the stomach and rapid satiation 
Dislike of certain articles of food particular!) 
meat is a common s)'niptom This raa) at first 
be inconstant Jvausea is occasional!) present 
Dull pam IS occasional!) present but as m 
dicated severe pain is frequentl) onlv a com 
parativel) late S)'mptom It is usuall) drawing 
in character and radiates from the stomach m 
vanous directions especiall) to the back and 
shoulders It occurs independent!) of meals and 
may var) m the same patient Albu believes the 
pam to be due to the drawing of the serosa into 
the tumor mass or to adhesions with neighboring 
organs In Pnedenwald s senes pain was present 
m 93 i per cent of the cases and as an earl) s>mp 
m 84 per cent In carcinoma of the cardia 
the discomfort or pam ma) be felt to the right of 
the epigastrium behind the sternum or m the 
back (Spriggs) The pam in the epigastrium may 
go through to the back It comes on short!) 
after or even during ever) meal and is per 
sistent It differs from pam occurnng in car 
emoma limited to the oesophagus in that it is 
present after meals and IS not caused b) the 
passage of food through the oesophagus \er> 
severe pain usuall) indicates a relativel) wide 


719 

spread growth and adhesions to the surrounding 
structures (Walton) 

Vomiting IS a constant symptom onl) in cancer 
of the pvlonc region Regurgitation of actual 
food IS more characteristic of cesophageal cancer 

Haimatemesis occurred in 22 7 per cent of 
Pnedenwald s enes 

Dvsphagia mav be caused b) the direct ob 
structing effect of the growth if situated at the 
cardia or when mahgnanc) of the fundus has 
spread to the lower oesophagus or in either 
case indirectlv bv the associated spasm which 
ma) be present even before the growth is large 
enough to cause obstruction At this stage the 
picture assumes definite characteristics of ceso 
phageal disease D\ sphagia occurring m a patient 
over 40 >ears of age is a S)'mptom of grave im 
porlance In 78 per cent of cases m Pneden 
wald s senes difficult) in swallowing appeared 
carl) In two cases reported b) Paluguav the 
onset of dvsphagia was sudden with remissions 
of short duration Both cases w cre associated with 
spasm which probably explains the sudden onset 
and intermittent character A slowly developing 
dysphagia progressively becoming worse with 
remissions occurring only at first if at all should 
raise a strong suspiaon of the presence of malig 
nancy of the cesophagus or the region of the 
gastro oesophageal junction An apparent im 
provement in the condition consisting of a 
temporary disappearance of the dysphagia in a 
well developed case should not be misleading 
(The degree of dysphagia increases with the 
progress of the growth until occlusion of the 
lumen final)) occurs This may be followed by 
pressure necrosis and disintegration of the cen 
tral tumor mass wath consequent temporary 
diminution of the dysphagia ) At first occasional 
dysphagia is brought on by swallowing a large 
hard and rapidly chewed bolus Soon even very 
carefullv masticated food is swallowed with 
difficult) but may be washed down by fluids 
Ultimately it becomes impossible to get solids 
down even with the aid of fluids and finally even 
fluids cannot pass There is usually an associated 
sense of pressure behind the sternum which may 
be moderate in degree or quite severe In cancer 
of the oesophagus it is only very rarely that the 
onset of dysphagia is sudden and is then probably 
due to the secondary spasm In this connection 
Ridders observation (20) is of interest It is 
very diaractenstic of carcinoma of the ccsopha 
gus that narrowang can be demonstrated earlier 
subjectively than objectively by means of the 
sound \\ hen remissions occur they are usually 
of short duration 
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\s the case progresses other symptoms may 
develop regurgitation cough hiccough and 
chokiOj, sensations 

Pchfus (lo) quoting Pratt states that exces 
sive sail ation is often an early symptom of 
malignancy of the lower oesophagus Howarth 
(9) makes a similar observation 

Hoars ness and aphoma due to pressure of 
scconJary enlargements upon the recurrent 
I ir\ ngeal ner\ e are fairly frequent lindin^ 

\ cal chan^ s occurred in 18 out of 36 case 
rejorted I y ^okata (qujted by Lilienthal 14) 
Walton mentions lack of strength and energy 
IS earl v s\ mf toms of carcinoma of the cardia 
E s of appetite gas eructation fain and 
Ivsihigii ire the only frequent and early 
ymflonis Only the last is suggestive of lesions 
of the ces phagus cardia or fundus 

E\Un't\TIUN OF r^TU NT 
The patient presents a detinite picture f 
mall nancy only very late in the di ease and it is 
therefore divisable to omit a description f a 
so called tvfical case but rather to iliscuss the 
individual signs iheir relative frequency an I 
importance 

Marked malnutrition and cachexia is Ins 
already been stated arc late manitestati n> an I 
accordin to \lbu should not con titut an im 
portant part in the carcinoma | iclur In veung 
I cople cache la is often entirely al sent (Wh ler 
0) and in carcinoma of the low r t 1 1 agus 
marked cachexia is rarely seen (Howarth >) 

Fever IS comf aratuely nr in ga trie car 
emoma It is intermittent in haraeter listing 
weeks or months (\lbu) In vnun^ inli 1 luals 
fev eroccurs earlier and ismorc fre juent (Wheeler) 
Enlargement of the supraclavicular ghn Is is a 
comp irativ ely infrequent findm^ m mill nancy 
of the stomach and when present inJicatcs 
marked advance of the Jisease In 1500 cases 
reported b> Albu such enlargement \ as present 
in only 12 Walton however reports its occur 
rence in 3 per cent of gastric cancer cases 

LABOR \TORy METHODS 

The test meal does not give conclusi c evi lente 
for or against the presence of malignancy Thi is 
particularly true of carcinoma of the cirdia and 
fundus since gastric retention docs not occur in 
such cases 

\chlorhydna does not necessarily indicate 
malignancy while on the other hand normal acid 
values and even hyperacidity may le present 
Horak quoted by Rehfuss states that in o per 
cent of the cases acid is present in the stomach 


either in the beginning or constantly Although 
free hydrochloric acid and later the combined is 
very often al sent in cancer absence of free hydro 
chlonc aatl occurs in benign disease of the 
stomach while its presence does not exclude 
caranoma Kuettncr(i3) Hurst(io) andothers 
exfrcsi the same convnction Hartman gives the 
followin figures for 53! cases of gastric caranoma 
ccurnn at the Mayo Clinic during a period of 

3 years Ignoring the location of the tumor 
achlorhydria recurred in 53 72 per cent hypo 
chlorhydna m 15 78 per cent normal values were 
pre ent in 17 42 per cent and hypcrchlorhydnain 

4 53 per cent rf the cases Normal or hyperaad 
values were thcrefr re present in i 95 per cent 
of all cases in the senes while achlorhydria was 
present in little more than half of the cases 
Hartmans fi'^urcs for achlorhydria occurrin in 
ciscs of canctr at the cardiac end are a little 
lughtr— 61 54 jer cent These f^urcs are based 
rn til highest readings obtained during fractional 
gistric analyses In Ilovds senes of 50 cases 
(15; 17 per cent hi I norma! or hyperacid values 
in the resting juice and the fractional analyses 
1 Duglit the tigurcs up to oper cent Tavlorand 
Miller ( 0 give the following fimres for 182 cases 
( f g istne eancer \cid determinations were done 

n the 43 minute fraction of the I wald test meal 
\chl rli\ Ina w is present in 68 4 per cent hyper 
chi rhvdria m 4 $ per cent normal aci hty m 
14 8 [ er cent an 1 1 jw aadity in 12 0 per cent of 
the cises (Normal and hyperacid values in 
I) per cent) Fndcnwalds series of 1 000 
cises sh wt 1 a much higher j roportioii with 
lehl rhy Iria (89 per cent) He draws attention 
t the fact lowever that there is a natural tend 
cnev to a hmuuitinn of gastric secretion after the 
I ftietl year and that it is not uncommon to ob 
serve this c n lilion as a manifestation of old a e 
There should not therefore he states be too 
mueh stress placed on tin findm^, as evidence of 
lie pr s nec of malignancy Even thou n 
lehl rhy Iria is a somewhat frequent findin m 
carcin ma of the fundus and cardia it is not a 
suflicicnth constant findin^ to make it a valuaW^ 
u I India nosis \ccordingto Ubu however the 
rule in fundus carcinoma is the absence of 
hydrochloric acid In marked contrast wath this 
statement stand the fi ures of Hartman who 
feund free acid present in 3846 per cent of 39 
cases of cancer at the cardiac end of the stomach 
Secondary anxmia though frequently presen 
in cancer of the stomach is always a late si n 

(\lbu) It may how ver be absent even in ad 

y anced cases Hurst (10) reports 2 case of 95 
cent and lOj per cent hoimo lobin respectively 
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In I of the 2 cases reported in this paper the 
blood picture was normal According to Hirsch 
feld (8) anxmia associated ^vith Icucocytosis m 
the absence of fever or infectious diseases should 
lead one to suspect malignanc> 

Occult blood in the stools is a verj constant 
and earh finding Tarry stools occur much less 
frequentl) (in 189 per cent of rricdennalds 
series) Occasional!} occult blood may be tcm 
poranl} absent from the stool and it is therefore 
necessar} to repeat the test on several occasions 
Thus subjective and objective s}mptoms as 
well as laboratorj findings are insurfiaent to 
establish earl} diagnosis Although some of the 
sjraptoms enumerated are \er> frequently pres 
ent in carcinoma of the region of the gastro 
ccsophageal junction their presence docs not 
constitute proof of such a lesion Thc> should 
serve however to arouse the suspicions of the 
clinician and to prompt him to exhaust all meth 
ods of examination before declaring that a 
malignant lesion is not present 
According to Chevalier Jackson (ii) there arc 
onl} two reliable methods of diagnosis in car 
emoma of the oesophagus the \ rav and 
oesophagoscopy The latter is unfortunately of 
little value m the diagnosis of cancer of the cardia 
or fundus ev en in the presence of cvtcnsiv c inv a 
Sion 

X RAa DIAOVOSIS 

From the roentgenologic point of view there 
are two pathological groups of fundus and cardia 
cancer (i) infiltrating flat growths associated 
^Mth shrinking (scirrhous tj^pe) ( ) the fungat 
mg cauliflower tj’pe of growth The medullar} 
t>pe of tumor which in the rest of the stomach 
gives rise to a filling defect is seen in the fundus 
as a tumor shadow jutting into the gas bubble 
which niav divide the barium stream as it enters 
the stomach This t}pe of tumor growth gives 
comparative!} little difficult} in diagnosis It is 
the flxt squamous cell t}pe that is trouble 
some To diagnose cancer at the cardia we must 
uepend upon irregulant} of the cardia and of the 
portion of the cesophagus as direct signs 
the mam difficulties in the N ra} diagnosis of 
cancer of the fundus and cardia are those caused 
> (i) the location of the growth In the case of 
caranoma situated at the fundus the lesion ma> 
e overlooked (unless it is a medullar} one and 
ncroaches upon the gas bubble) because the 
arium suspension does not fill the fundus m the 
pright position nor do peristaltic waves or 
InTi,” ' ^f^'^erse the upper pole of the stomach 
^ ordmar} routine positions of examination 
cer of the cardia ma} be overlooked because 
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the liver shadow hides the siibdiaphragmatic 
portion of the oesophagus (Ridder o), and in 
the hon/ontal position because the last portion of 
the oesophagus and with it the cardia arc cov 
cred b> the filled fundus (Palugui} 16) ( ) 

Caranoma of the fundus as has been previousl} 
stated is frequently associated with spasm of the 
cardia or lower cesophagus and that of the cardn 
with spasm of the lower cesophagus These 
associated spastic manifestations may mask the 
more serious condition lower down m the gastro 
intestinal tract It is necessary therefore when 
ordinary methods fail to resort to special methods 
of \ rav exammation in suspected cases 

If the barium suspension enters the stomach 
without being arrested in its downward course 
or without disclosing some irregularity of the 
areas under inspection the barium paste should 
be tried Very careful screen examination m 
addition to skiagraphy is essential The patient 
IS examined m the upright left oblique position 
to begin with This position brings into view the 
cesophagus in the greater part of its course It is 
essential to have the patient take single small 
sips of the opaque meal Very often a large 
mouthful of barium suspension is arrested at the 
cardia whilea smill quantitv will trickle into the 
stomach without anv difficulty The swallowed 
banum is followed m its passage through the 
oesophagus particular attention being paid to the 
manner of its entry into the stomach There is 
frequently partial or complete arrest of barium 
at the cardia and m the case of fungating 
tumors of the lesser curvature near the cardia a 
forking of the barium stream or the presence of a 
tumor shadow silhouetted against the background 
of the gas bubble may be present When com 
pletc arrest of barium occurs at the lower end of 
the cesophagus m spite of taking small quanti 
ties at a time spasm of the cardia or of the 
oesophagus is diagnosed Absence of marked 
dilation or tortuosity of the oesophagus will tend 
to rule out true cardiospasm as opposed to 
spasm of the cardia or of the cesophagus Smooth 
ness of the contours of thelowerendof the banum 
filled oesophagus does not rule out malignancy 
since spasm occurring oral to a lesion may be 
situated m an entirelv normal portion of the 
cesophagus I aluguay (16) quotes Assman to the 
effect that in idiopathic dilatation the sub 
diaphragmatic segment of the cesophagus often 
lies transversely and is directed to the left, while 
in carcinoma it follows an almost vertical direc 
tion and there does not occur any greater lateral 
deviation to the left than that usually present 
Howarth (9) and Rehfuss (19) find that th-' 
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trnngulir space formed when the (esophagus 
turns f r\ard and to the left to enter the dia 
phn„m IS flen ol litcrattd in malignanc> 

If in 51 It ofsiowsippin the I anum docs nc t 
inter thi st( math and the oesophagus is not found 
to lie ni irkt llv dihttd or tortuous that js if 
sign >l 1 n st inding dstructicn are absent 
the I ati nt shoulJ bt re examined after admims 
trail n 1 anti j- asn o iits to the limit of tolerance 
In the r is 1 1 tliiguax (17) It is(nl\ when 
ih I ! I f I irium thr u"h the cardia (icurs 
ihit n xan ntti n of this rcf,i n can be made 
mill i i 1 1 mile whether spasm onlj is 
] e nt ran rgini lesion in ad lition Onl\ the 
1 re n c f m th c nt urs and a nr mill lie 
ha 1 f th drill mtthani m in the s| asm 
Ire 5lat,t I crmits unt t exclude cartmama fthc 
Lir ill 

shrinkii t the st math an Jits Iis) laiimcnt 
u) \ ird in 1 to the lett n i\ 1 e pc tnt in stir 
rh lib ircin ma if the bt mith (Carman 0 
Di mull 11 in SI t f the bt mach in canctr ( 
thtiirdiii il menti n il \ \llu B th bi"iib 
w r I r s nt in ne of the casts rt] orltd hire 
\1 en 1 the ^.as I utl le IS an imf ( riant sign 
Inlllrati n 1 th tirdia mav gi\e rise li in 
ttititncN 1 the carliac sphincter rt ulting in 
ts ij t i the a n rmalh tilling th fundus 
Ihusaj m nenth al sent gab bubble isevi Icn e 
1 f itentt f the t irdi t and j oints to thi p sibk 
j re uit t ml llraii n (Bergmann ) 

lie 1 atient should next be eximiiud in Iht 
hori ontal f b li n lor pnjitr cxaminati n f 
the fundub it is n tessart to has e the stomach well 
t He 1 N rmalh the fundub t lls (lit d me of iht 
left liai hraj,m and lies in close a| position to it 
Itb upper limit traces a smooth s t le irt Occi 
b nails this c ntour is dentate this app aranct 
1 rol ibh ha mg the same significance is the 
ientite app arance of the greater cursalurc due 
to contnttin of the mustularis muc sx Thi 
irrc ularits n ust not be confused ssith that 
1 r lute I b\ a local lesi n In such cases the 
ir egula its is n t rc ularh dentate and doc 
not foil s the s tej in" arch ot the fundu iht 
trans erst diimcter ot the fundus is also much 
narrower than is usual ( luc to encroachment of 
the tumor uj n the lumen of the stomach or I 
shrinkage in s irrh us f rms) 

If careful exaniinati n as outline 1 abosc fails 
tore ealthe|restn e t a lesion the repon of (he 
car iia shoul I then be ihor u his examined The 
ca dll I n t b ou hi into siess for careful insi ec 
lion in rdinars methoJ of examination fhe 
reason f r this have alreads 1 een mcntionel 
1 id<i r adsocate the Stuert position Tht 


stomach is filled with gas and the patient 
fluoroscoped in an oblique position the rassbein 
directed from the right posteriori) and abose 
to the left anlenorl) and belosv An unobstructed 
xicw of the cartha and terminal (esophagus 1 
obtained in this manner \ccording to Palu uav 
carcinoma of the cardia can be recognized esen 
in cases showin^ I ut little change in the stomach 
wall but in which the normal cardia mechanism 
IS disturbed There is a persistent tricklin of 
barium through the cardia and as a rule the out 
lines of the rpaguc meal as it passes throu h the 
cardia arc seen to 1 c irregular and jagged It is 
(nh h<wever the irrcgularit) of the contrast 
silhouette in the region of the cardia with the 
IKkticnt m the 1 rcndclenhcrg position that can 
le considered as direct \ ra) evidence Pa\r 
fluhlbaum (18) j oints out that in cancer of the 
car lia the upper pole of the stomach is an un 
usuallv great distance awa) from the diaphra m 
Hi It ect st(;iis of fijstro wsopha eal cancer are 
(i) Tumor shadow bulging into gas bubble 
(2) irreguIanU r f the barium contour as it passes 
threu^h the cardia (3) sphttm„ of barium stream 
on entering stomach 
The III lire I si^iis arc 

(i) S[ asm < f ihcasoi hagus or carcln (2) dis 
turl mcc of the cardia mcchani m (Palu ua\) 

I j) absence of the gas bubble (4) shrinking of 
the stomach (5) drawm" of stomach upt ard 
and t left (o) mcrctsed distmce between the 
upper I It of the stomach and the diaphra m 
(7) narrowing of the fundus (S) obliteration of 
the triangular space mentiontil b\ Honarih and 
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ne ativc Ihepul c\\'is‘?4 regular \Mth good \oIume and 
ten ion S\ toll blood pre ure^asi 5 diastolic pressure 
nas So The heart fndin s were negative The alKlomcn 
\ias full and soft \o or ins or inns cs were palpable 
There «as no tenderness 1 ymphatic genito urmar> and 
nervous s>stems were negative Rectal c aminalion was 
ne ative c cept for hemorrhoids llic urine was cssen 
tiallj ne ati e The stool showed occult blood on vcral 
0 casions The blood Was ermann \ as ncoatnc In the 
gastric analj”*! the tube failed to enter the stomach 
bougies were pa sc i without diflicult> down to 45 
ccntim ters from the teeth No ol struction was met with 
until the card ac end of tl e cesopha us was rcachc 1 
Direct asopl a 0 cop>onjul\ 1925 Icdtoadia nosis 
of tricturc of the oesophagus The patholomcal rejvort of 
h opsj pec men tal cn from the lower end of the ft opha 
u V as There is no defnite evidence of inflammalorj 
reaction or of neoplastic proliferation 

\ ayexm ation The patient was instructed to swal 
low barium in small s ps There was some delav at the 
cardia ihect ophagus wasonlj sli htlj widcrthannorm I 
The lower end of the column of b num m the (tsophagus 
showe 1 a fine irre ularitj Barium entered the stom» h m 
a constant small trickle and was caught in a small ir c u 
latit} of the gastric wall on the lesser curv ature just 1 elo v 
the cardia Tl e retained barium remained there ihrouU 
out the examination The stomach was \er> mall a id lav 
entire!) to the left of the pinal column Inthehori/o tal 
position a walnut sued fillin defect v as seen on tl c I 
curvature near the cardia This defect corresponded ith 
the area of irrenilantv ob rved m the upri ht po ilion 
Oft the grounds of persistent (!>sphagia v itlout re 
missions, the p e ence of blood m the stool and ih \ ra> 
findings dia nosis of carcinoma involving the les creur a 
ture and tesophagus was made Three months later 1 c 
cause of increasing diirculty in taking nou hment I 
the rcsultin marked emaciation surgical intervent on wa 
decided upon The opc ation was performed on \u u t 
7 * 9*5 It was with difTcult) that the dom of 

the diaphragm was reached There was a su picious hard 
ne s around the le ser curv ature of the stomach and the 
CQsliac axw probably invasion from the lower asopingcal 
KtO' th The fundus of the stomach was f rml> fi. ed 
V Witzel gastrostomj was done \ snipp from the 
lower end of the cesophagus was reported as undoubtedly 
carcinoma one from the growth of the lesser cur atu e 
was too small for diagnosis 

The patient did well for some time then graduall) de 
cimed and died on November 26 1925 
v-Asn Mr S H white 43 jears old was first seen 
kne I 19 6 He complained of pain behind the lo cr 
end of the sternum on eating d tl cult) in swallo in„ 
solids accompanied with pam e uctation of gas associated 
wth pam increased salivation loss of weight and appe 
r.1 be an >ears previously He first om 

piamcd of a little pain behind the low er end of the sternum 
itneverymeal frequentlj only the first swallow b ought 
n pain and the pam disappea ed with the takin" of addi 
li'.° The pam did not radiate It as re! e ed by 

carbonate of soda There were gas eructations but there 
, ^ nausea or \omilin" The condition persisted for 
2 months and was followed bj a remission of 2 
Dunn the subsequent 18 months the patient 
recurrent attacks of pam comm w Ih the 
disappearm'' with the taking of addi 
* j ^urin the precedm" 6 months the pam had 
Tnp,\^ m event) and was not rcleved by food or 
the examination the patient 
bitterly of the pam behind the sternum 
cn now came through to the back and of painful gas 
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cru titions Inc ea ed alivati n was quite marked and 
1 \ r) trouble omc feature The appetite was poor and 
becau t of the pam the patient feared to eat The bowels 
verc slu gi h there was at no time diarrhcca or nicl na 
The V tl ht ha 1 gone lown from 130 to 112 pounds 

rhe pati nt had undergone three compi te and separate 
examination ith the following re ults In March 1926 
a di gnj 1 of duodenal ulcer was made He was put on 
‘vippj di t He was better for v ccks v ith a sub equent 
return f th jmptoms In \pril 1926 an examination 
V as cniir !> n ativ for organic disease \ diagno is of 
gastric n iir 1 as made In Ma> iq 6 a dia no is of 
spa m of the lo v r 1 oj I agus was made 

/ still I I i Tht patient ha suffered from asthma 
andctntipt n for 0)ear \sthma was cured years 
a o \\ th th e | tion he had al\va)s be n v ell The 
familv 1 1 tor> r aUd noth n*’ of interest 

1 1 \ I ill 1 1 III I I he patient shoved signs of 
mark d lu s of wti ht but he va not cachectic The 

E upils rt cteJ lugg hly to li ht and accommodation lie 
ad cv nlcapp d and canou teeth there asamodcratc 
lc„rtcofp>o liaa 1 he ton ue was coated The pul c 
was 100 r gular v th fair olume Systol c blood pr s 
su e was ijo dia tolic 80 Hea t and lun s e e n gati c 
Tl al (omen va flat Th rewa ligl t tenderness over 
the cnl abdomen Nona es or 0 gan were palj able 
Lvmphiti (no enlarged supratla i ul r gland ) genito 
urma v and n ou > terns w t negati e Rectal c\ 
ammati n was ne at e In a ga trie anal) is the fasting 
content as o ul ic centimet fih re were no food 
remnant and no 1 1 od I ec hv Iro hloric acid was 0 
total 16 t nJof I 1 ur 0 tot 1 40 

I he urine wa ne ati e ^tool as dark brown and 
f rmtd showing a fa nt trace of ccult blood Blood Was 
ermann as ne ativ IlTmoglob n was 90 per cent 
red cells eeago ooo while c 11 7 200— a normal blood 
peture \ small specimen from lower end of ee opha us 
reveal I nilammato > cell and a few suspicious cell but 
10 defnite e dence of ca c n ma 
\ rn iixiali) Ban m suspension entered stomach 
ithout bem dela)ed at the cardia I undus was narrow 
and ri id the barium could not be forced into it b) pressure 
from belo \ small quantit) of barium remained cau ht 
and was d stnbuted in an irregular manner in the fundus 
The gas bubble was ab ent but as the pat ent s vallowcd 
a 1 ttle air v as seen in the fundu tl 1 hov e er quickly 
left the stomach and was belched up WTienevcr that 
happened the patient compla ned of pain behind the 
sternum Per stal is v as active The cap filled well The 
stomach v as empt) in 6 hours Examination of colon re 
ealed 72 hour stas s Diagnosi intiitrat n grov th of 
fundus invol n cardia and causin,, insulTciency 

On Jul) 29 30 and 31 the patient passed tarr> stool 
By this time the patient was confined to bed and had lost 
considerable weight He was taking very 1 ttle food be 
cause of the pam and was rap dly faihn On August 5 a 
Witzcl gastrostomy was done Operation revealed car 
cinoma of the fundus invol mg the cardia and extending 
posteriorly to the spine and adherent to it Patient did 
not stand the ope ation well and died on Au ust 31 19 6 


CONCLUSIONij 

In both cases errors m diagnosis were made 
se\eral times A survey of the literature on tlic 
subject reveals the fact that such errors are quite 
common Ihe apparent reasons for this have al 
ready been considered If it is kept in mind that 
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lesions of the cardia may gi\ e rise to oesophageal 
and gastric svmptoms and lesions of the fundus 
to oesophageal symptoms much could be accom 
phshed toward diminishin the number of un 
dia nosed cases or toward making the correct 
diagnosis earlier 

Carcinoma of the fundus ma\ give nse to 
cesopha eal s\niptf ms onlv Such cases are par 
ticuiarK lial le U erre rs in diagnosis since all 
attenti ni centered on the cesofhagus inaesti^a 
ti n re\ eals nothm<» 1 ut the presence of cesophag 
eal spasm ind the disease is labeled functional 
CEs 5 hag sc j\ ma\ rev eal a little irrcmjlanty or 
lulging t the mucosa hut a specimen taken even 
from an aJ anced case ma\ show no si ns of 
mall nincv The sfread of carcinoma is sub 
muc us an 1 unless a negatu e s] ecimen includes a 
porti n of the sul muc a no value can be it 
lathed t a the hndint's Lesi ns of the fundus ma\ 

1 \ extension involve the oos i ha„us and those 
ofth as phagusmay m a simiUr manner involve 
th fundus E idence is not lackin" that th 
car iia d es n t serve as a I arner to the advance 
rfmali nanl gr vlhs either from the fundus uj 
ward or from the ccsopha„us downward Purlhcr 
m r there i anat mical evidence that such 
c\t nsi n dees occur ind is quite frequent 

Malignant dis ase of the gastro eeso| hageal 
junction IS s unlikeK to be linutcJ to enlv nc 
f the three situations under discussi >n either in 
actual rganicinv Ivenient orinthedevcl pment 
fsvmpt m that It aj j ear to I cunwasetos] eik 
f circin ma of the fundus of the carJia or f 
the last p rti ii of the ces phagus 1 here appear 
to 1 e sutTicient grounds for referring to cancer 
(f thes areas as ^astro cesopha eal cancer \ 
further advantage m the use of tin term is that 
It simplities the problem of classification and 
incidentally makes the literature on the subject 
more readih available The use of such nomcn 
clature is sanctioned b\ precedent — the term 
ileocaical tuberculosis 

SUMVLVRV 

I out 15 per cent of all malignant gastric 
ksions are situate 1 at the fundus or cardia 

Thereisnodehnitesvmptnm complex pafho 
gnomonic of carcinoma of the fundus or cardia 

3 The tendenev of mail nant lesions of the 
cardia and fundus to give rise to gastric and 
asophageal s\ mptoms respecti elv is responsible 
for man\ er ors in dia nosi 

4 Dvsphagia is the most important svmptom 
and mav not be directh due to the lesion but to 
an associated spasm \ slowly developing dys 
phagia pro ressi elv becomm worse with re 


missions occurring early if at all is stron 
evidence in support of a diagnosis of malignancy 

5 Loss of appetite gas eructations and pain 
are the most frequent and early symptoms but 
the\ are present m so many other conditions that 
they acquire only secondary importance 

6 Malnutntion cachexia and loss of wei ht 
are late manifestations and their absence does 
not constitute evidence against mail nancy 

7 Enlarged supraclavicular glands are rarely 
present and if present occur late 

8 Achylia and anxmia are not reliable si ns 
but are of secondary importance If present 
anxmia is a late manifestation 

Q Occult blood in the stool is an almost con 
slant finding 

10 (tsophagoscopy IS of little or no value as 
an aid to diagnosis except in carcinoma bcgmmn 
in the lower oesophagus particularly m the pres 
enceof malignant ulceration 

11 The most important method of dia nosis 
IS careful raJio copic and radiographic examma 
ti n m all positions The direct and indirect si ns 
arc enumerated 

12 1 he use of the term gastro ccsophageal 
carcinoma is sug^^csted for malignant lesions m 
volvin pnmarilv the terminal asopha us cardia 
or fundus 
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SURGICAL IREATilENI OF THF 
NEURALGIAS 

S INCE Spiller suggested section of the 
posterior root of the gisscrnn ging 
lion in 1899 for the surgical treatment 
of trigeminal neuralgia no neu pnnciplc of 
treatment has been introduced There have 
been modifications in techmque but onl> 
^ith the purpose of reducing postoperative 
mortality and morbidity Experience mth 
section of the larger nerv e trunks and av ulsion 
and section of the peripheral nerves has dem 
onstrated how futile such measures arc to 
produce anjtbng but temporary alleviation 
of symptoms The injection of alcohol by 
various methods which afforded temporary 
relief was a v aluable addition to the treatment 
particularly m early cases and in those in 
"hich the physical condition of the patients 
rendered surgical procedures too hazardous 
ith the lapse of time how ev er the concep 
tion has been confirmed that in order to effect 
permanent cure the trigeminal nerv e must be 
interrupted between the gasserian ganghon 
and the brain stem 

When glossophaiy ngeal neuralgia w as rcc 
ognized and established as a chmeal entity 


the failure of operations on the nerv e trunks to 
bring about permanent relief led Adson to 
adopt a procedure analogous to that practiced 
m tnfacial neuralgia namely sevenng the 
glossopharyngeal nerv e proximal to the supe 
nor and petrous ganglia Although sufficient 
time has not elapsed to establish evidence of 
permanent cure the relief following the pro 
cedure extending in one instance over 20 
months and experience with the analogous 
procedure in trigeminal neuralgia bespeak 
success 

Because of the satisfactor> results of these 
operations especiallj in cases of trigeminal 
neuralgia section of the posterior root for 
complaints resembling tnfacial neuralgia be 
came inevitable The argument w as ad\ anced 
that if the face were anaesthetic no pain would 
be felt In some instances the differential 
diagnosis w as confusing in others there w ere 
only slight resemblances to the classical s>n 
drome Cntical study of this group of cases 
has demonstrated that as a rule the pain is 
pulling drawing deep seated and constant 
in character If paroxysms occur the> arc 
infrequent and are likely to be prolonged for 
hours at a time The complaints are as a rule 
bizarre It has been emphasized repeatedlj 
that trigeminal neuralgia is a disease of un 
swerving constancy and that variations from 
the accepted s>ndrome constitute different 
forms of disease demanding different methods 
of treatment Most of these cases are to be 
classified with migraine the ps> choneuroses 
the changes inadent to semlitj and entities 
the nature of which has not jet been deter 
mined It is now commonlj agreed that not 
only IS operation in these cases ineffective, 
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but in ccrtiin instances it iggra\afcs the con 
dition E\en ccmcal s^mpathcctom> “ifter 
pre\ious section of the posterior root of the 
gassenan ganglion has failed to rcheae the 
patient s complaint 

\ group of patients i\ho ha\ c rcctncd less 
con ideration are those suffering from the 
disabilita incident to the pain and paresthesia 
following herpes ophthalmicus \d on report 
ed 2 case in which he cut the posterior root of 
the enan ganglion without success The 
explmation that failure icsulud because of 
inaohement b\ the underhing process of 
structures within the brain stem has recentK 
been corroborated by Lhermittc and \icolas 
whose contnlmUon sh^ws that the csscntnl 
jiatholOoii-al change of herpes ma\ in\ol\c 
bimultancou !) the ganglim and the cintral 
gre\ matter 

That the applicttnn of the principle of 
section of the posterior root for the relief of 
other tapes of pain ha not been succes ful 
does not detract from the origin »i succes of 
the procedure but rnereU limits it applaa 
bilitv to one form of human scourge It lias 
become obaious that section of the rcspectixc 
posterior root is the onl\ curatiae measure for 
tngermnal and glossophara ngeal ncur ilgia and 
ton\erseh that this tape of operation is tffec 
tia e onlj in cases of true parowsmal neuralgia 
JoiD. B Doylf 

\\K\ SIRGER\ IS INDICVTED 
I\ H\PERTH\ROIDISM 

W ITHIN the past two decades our 
knowledge of the glands of the 
bodj both duct and ductless has 
markedlj adaanced Thi is especiall> true 
of the tha roid t,land \\ e now as ociate the 
pathologa of the tha roid with the clinical sjmp 
toms of disease of this gland and the chmeal 
samptoms with the metabolic rate The eti 
olog) of goiter IS aer> obscure there being 


four theories regarding it ("i) The earth and 
aaater and (2) the toxic infectiae theories (3) 
the theory of the absence of iodine from food 
and (4) that of multiple causation in relation 
to general hagicne Since the cause of goiter 
is unknown to us natunlla the medical treat 
ment IS non specific It is true that improve 
mentmaj result from man> different forrasof 
treatment but it is equally true that improve 
ment often ab olute cure will follow in a 
certain small per cent of cases even thou h 
no treatment is instituted This latter is 
espccialK true of cases of hjpcrplastic goiter 
Unfortunatdv most of the patients die before 
the spontaneous cure occurs 
bimplc endemic goiters as well as those of 
adolescence and pre^nanev should be treated 
mcdicalla Colloid goiters due to iodine in 
ufficicncv can usualla be cured b> the ad 
ministrition of iodine or thjroxm To the 
expcnencerl tha roid surgeon thev become 
surgical onK m the presence of cv t formation 
and pro sure symptoms 
1 here I no doubt that the epithelial cells 
of the thvroid can be altered and even de 
stroved bv the action of the \ ra>s and thus 
(heir function can be modified and even 
abolished But according to tho e be t in 
formed on thi subject the \ rav is curative 
in i verv small number of cases Crde jud 
ing his results b> means of the respiratorj 
exchange places the efHcacj of radiotherap) 
between that of simple ligature and that of 
resection of the gland One must not forget 
that the action of the ra> sis markedlj curau 
latiae that a result apparentlj favorable at 
the beginning mav excntuallj turn out to be 
excessive that the adhesions after radio 
therapv are often more marked than tho e 
following surgical intervention and that 
when these patients do come to operation 
what maj have been a comparativ el> easv 
surgical procedure is made verj difficult 
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Surgical treatment offers to the patient 
suffering from h>perth\roidism cither from 
exophthalmic goiter or toxic adenoma (nod 
ular goiter \\ith hxperth} roidism — RicnbofT) 
b> far the best chance for recox er} A con 
scrxatixc estimate of results after 5 jcars 
shows that 60 per cent of the patients are 
cured 30 per cent grcatl> benefittcd 7 per 
cent improxed and 3 per cent ummproxcd 
After the same period a fair e timate of the 
medical treatment would probablj be a re 
xersal of these figures 

These 40 per cent partial or complete fail 
ures as }ou choose are explained bj Richter 
upon the basis of the remox al of insulTicient 
gland xxith re«ulting residual s}mptoms and 
a persisting increased basal metabolic rate 
In his own work he reports 93 per cent cures 
patients free from anj exadcnce of th> rotoxi 
cosis Undoubted!) thi work of Richter will 
haxe a stimulating effect on thyroid surger> 
and the percentage of definite cures 

The administration of iodine m the form of 
Lugol s solution as adxocated b) Plummer as 
a preoperatixe procedure in exophthalmic 
goiter IS routine in all goiter clinics Its 
effect is so remarkable as to cause it to be 
considered a specific in thepre operatixeprep 
aration of exophthalmic goiter patients It 
IS not to be considered as a curatix e agent for 
Its effect IS transient When the maximum 
effect of the drug is obtained that is an arti 
ficial remission usually xxithm 10 da>« as 
manifested climcall) and by the basal meta 
bolic rate jour patient is read) for surger) 
Surger) should not bedela)ed as theefficac) of 
lodinediminisheswith each subsequent course 

The use of iodine in thepre operatixeprep 
aration of patients xxath toxic adenomata is 
a debatable question Plummer still believes 
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that it ‘'hould not be used while Graham and 
Cutler idxocate its use With the large 
number of cases of iodine h)perth)roidism 
being reported it ma) be wise to abstain from 
its use until more conclusixe exidencc has 
been offered m its fax or 

Digitalis is useless for the purpose of coun 
teracting the nervous and toxic acceleration 
of the pulsL Its action is entirelv superfluous 
because the hcirt is already ox erstimulated 
b) the hyperthyroid condition the onl) effect 
of the digitalis therefore being a toxic one 
Plummer cxen goes so far as to state that the 
xerx definite reduction m mortalit) at the 
Maxo Clinic in patients with toxic adenoma 
tous goiters to less than i per cent was 
dirccll) due to stopping the use of digitalis 
Howexcr it should alwa)& bcgixenin cases of 
circulator) troubles due to a cardiac lesion 
Our surgical patients are xer) exacting 
the) demand to know llic risk to haxe a scar 
xvhich is scarcely visible their recurrent nerves 
and parathyroids must remain uninjured 
sufficient thx roid must be left for future re 
quiremcnts and above all the) must be guar 
antecd against a recurrence In spite of all 
these demands the well known goiter clinics 
of our country show a mortalit) of less than i 
per cent for all t)pes of goiter So in speaking 
of other than surgical treatment for the toxic 
th)roid we should not compare but should 
contrast Until the etiolog) of goiter is dis 
covered surgery is the method of treatment 
and the indication for operation is the diag 
nosis The case of the surgeon is abl) summed 
up by Richter * I hax e not had failures from 
m) th) roidectoimes though I haxe not in 
frequently failed to accomplish a thyroidcc 
tom) m the first attempt 

J E Struthers 


MASTER SURGEONS OF AMERICA 


ED^^^ARD LAWRI NCE REYES 

M en stamp their personalitj upon their time in one of two wa>s Some 
lea\e the impress of their ad\enlurous and romantic characteristics 
thej are the diicoaetcrs the ma enters the poets Far more numerous 
are those who impress their contemporaries with the \er> essence of their char 
acter their industry their intelligence their honesty rather than by a defimte 
ln^entlon or dis>co\er\ such are the statesmen the educators the scientists 
The happ\ combination of the two is rare yet it was found m Edward L Keves 
MD LED KSG 

Dr Reyes was born \ugust 8 184^ at Fort "Moultnc m Charlc ton Harbor 
South Carolina of Erasmus Darwin Kevcs who later commanded the Union 
troops at the battle of Fair Oaks and was ultimately Major Genera! of Volun 
teers USA and Caroline M Clarke of BrookKn NewAork His forbears 
were Puritan his education was received at Dedham Massachusetts andafiale 
(A B 1863) where he rowed on (he I ^c^hman crew and was a member of the 
Scroll and Rey ‘Society 

After a brief staff captaincy under his father al \\ ashmgton during the closing 
months of the Civil \\ ir \oung Keves entered \cw Aork University Medical 
College graduatiHo in the customary years in the spring of 1866 Under the 
advice ot his preceptor the professor of surgery Uilham H Van Buren he 
then immediately proceeded to I ans to specialize m dermatology After a y ear 
m Pans he returned to Isew Aork where he offered himself to Dr Van Buren 
as an assistant only to be informed that Doctors Swift and Gouley already 
tilled all the av ailable pace but that he Rey es could do odd jobs if he wa hed 
Hi acceptance of this humble prospect and his industry thereupon w ere rewarded 
when shortlv the dispute about the invention of the tunneled urethral sound 
di solved the association between \ an Buren and Goulev while Swift died 
leaving Rey es as tirst assistant ot the town s bnlliant and fasluonable surgeon 
Curiously enough in view of his later surgical developments Reyes special 
quahhcations as a dermatologist seem to have sidetracked him from that career 
as general surgeon to w hich the assistant of the profe sor at the Univ ersity and 
the visiting surgeon to the New Aork Hospital might well have aspired \\e 
hnd him holding the hrst chnic in dermatology in the United States at the 
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Woman s ^ledical College in New "i ork m 1870 The next year he w as professor 
of dermatologj at Belle\ue Hospital Medical College to which he joined the 
specialties of s>philolog> and genilo unnarj surgcr> thus beginning his surgical 
career as a specialist with a hospital appointment first at the Chant> (now 
Citj) Hospital and later at Bellevue Hospital where he established the first 
ward m the country devoted exclusivclj to genito unnaiy disease 

He continued to teach until 1892 His sound logic his gifts of expression his 
sjmpathetic personality and his keen sense of dramatic values made him a most 
effective clinical lecturer What old student of his will forget the first words of 
his opening lecture’ The Professor entert. briskly greets his students in a few 
words as a patient is being wheeled in on a stretcher then he turns to the patient 
whips the sheet off the ulcerated nakedness Gentlemen this is syphilis' 

We find him in his youth combating the errors of the day proving by experi 
ment that clean urine injected into the peritoneum does not infect that urethral 
chill does not follow the passage of a sound unless this enters the deep urethra 
warring with Otis on the latter s theory as to strictures of large calibre attack 
ing successfully the electrolytic treatment of urethral stricture and spreading 
the whole of his scientific knowledge upon the pages of that classical textbook 
on genito urinary diseases and syphilis by Van Buren and Keyes of which the 
first edition appeared m 1874 and which lias been a standard textbook of urology 
from that day 

Doubtless his greatest contribution to saentific mcdiane was his paper on 
the clinical effects of small doses of mercury read before the International 
Congress of Mtdiane in Philadelphia m the year 1876 At this time current 
practice regarded syphilis as an evil only one degree worse than mercury The 
treatment of the disease consequently consisted chiefly m the administration of 
iodides and various ‘potent herbs of which the magic formulae persist to this 
day while here and there an adherent of mcrcurialization subjected his patients 
when their disease became unbearable to inunctions which were continued until 
the patient had spat out such teeth as he was yyilling to lose 

As Keyes used to tell the story it was the insistence of Dr PifTard before 
the New lork Pathological Soaety that mercury wa*; totally eval which first set 
him thinking it might be good Piffard drove his logic too hard and Keyes went 
back to his home in Eighth Street wondering whether it was quite as bad as all 
that A new hjsmocy tometer was ordered from Pans Keyes and his friend 
Stimson proceeded to dose themselves with mercury and check the results with 
blood counts syphilitic and non sy phihtic patients at the hospital w ere sub 
mitted to a like investigation and it was shortly proved that mercury in small 
do es IS a tome Upon this thesis was founded the method of internal adminis 
tration of the drug advised by Keyes and generally adopted in this country 
during the last 20 years of the nineteenth century 
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In his latter years though he continued aU\a\s to consider himself a general 
practitioner (and was once jeeretl at by his fellows for missing a meeting of the 
■American \bbOciation of Gcnito Unnary Surgeons because of an obstetrical case) 
hib originalit\ manifested itself more in the dail\ spoken word and in the activa 
tics of hib pupils Mc'iandcr I uller (hetwood and Key cs Jr The most notable 
contribution of these men were probabU those of Fuller m originating the 
treatment and e peciall\ the surgery of the seminal a esicle (and incidentally the 
lirst crude thcor\ of the metastatic origin of arthritis) and m the establishment 
of suprapubic prostatectomy upon its modern basis Of these items the ones 
reliting to the bcminal vesicle and rheumatism seem to have belonged wholh 
to I ullcr but the details of prostatectomv as described by Fuller were those of 
the operation performed bv both 

So much for the inventor The man was bigger Though no organizer his 
author hip of an accepted textbook his pellucid hone ty hi gift of precise 
speech his kindliness to all made him incvitabK the founder and lirst president 
of the \meriean \ssocntion of Gcnito Urinarv Surgeons I atcr his gifts m ora 
torv won him the central oration at the opening of the New 'Vork \cadcmy of 
Medicine in Fortv Third Street He served a term as \icc President of the 
\eademv In the pnvaev of hi office he was the true liclpcr of the sick inter 
e ted far less m organization progre s or mdivadua! invention than m solving 
the puzzle presented bv each patient in his turn Here the simple nobihtv of 
hib character and his understanding svmpathv gave him that hold upon hi 
generation which is the phvsicians great rcwanl In his youth he had been 
isolated a month with Charles 0 Connor when the latter returned from Europe 
with smallpox and years after when the man who smashed the Tweed ring was 
dying at Nantucket and was told that the famiK had sent for kcycs he said 
Don t let him come this time I want to die 

He himself succumbed to the old man s friend pneumonia attheaoCof 
eighty on January 4 1924 


E L Keves 
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OLD MASTERPIECES I\ SURGERY 

By \LlPrD BROWN MD F VCb OuuL^ Nlbr.vsr\ 


THI SURGER\ OF !■ VBRICrUS IIII I) VNUS 

S URGIC\L Ob ervTtions were the Hshionin 
the literature of the late sixteenth and carl\ 
se\enteenth centuries Clinical Surgical 
Pathology was coming into its own For the most 
part these Ob erxations were rather hit or miss 
reports of cases— usuallv unco ordinatcd and follow 
mg no definite schema Some of them were of 
considerable \alue to surgical development all arc 
interesting to present day readers peculiar and 
exaggerated though some of them nn\ be for in 
this lies much of their charm Occasionally a 
surgeon is found who went beyond the mass of his 
contemporaries and from his studv and CT|>enencc 
produced a work of more outstanding merit than 
theusual FabriciusHiIdanus or togivc liimhis full 
name Whilhelm Fabri of Hildcn belonged to the 
group of Master Surgeons of his time and his 
superiority is so evident that he has been callcil the 
German Pare 

He was a barber surgeon but contrary to the rule 
he was also a well educated man lie first attended 
e school at Cologne where he learned Latin and 
thus fitted himself for the study of the eminent 
surgical authors W hen sixteen he took up the 
^udy of medicine under various wound surgeons 
fJumgens Slotanus Solenandcr who was educated 
m Italy and W ey er He probably studied also under 
Bartisch at Metz He went to Geneva when he was 
twenty six years of age and began to practice and 
the following year married Mane Colinet who was 
'ersed m midwifery and helped him m his work 
tn later y ears w hen Fabncius w as aw ay on one of his 
consultation trip his yvifc with the assistance 
01 ms students cared for his practice With his 
^dvent m Geneva Fabncius reputation and practice 
egan to grow Though he never served actively in 
''ar he was considered one of the great wound 
urgeons and his first work of importance was on 
urns— wherever he went he y\as in con tant search 
or information and particularly postmortem and 
natomical y\ork Among other activites he 
r iculated a skeleton which he presented to the 
*ty library of Berne to take the place of the one 
pr^ented by Pierre Franco which had fallen apart 
j. , moving from citv to citv he never 

f ‘^■^^ •oundtimeto write his Ob ervation andhi 
^ficHundred appearedit Basclin 1606 Then 
owed num rou other works — on gunshot 


wound warsurgerv the necessity for a knowleilge 
of anatomy lithotomy four hundred more Ob 
servatioiis and others His work was monumental 
In his old ag w hen sixty eight y cars had taken their 
toll he f It his poy ers waning and also experiencing 
the tortures of the gout he yyithdrcw to a practice 
just outsi le the citv of Berne Finally in 1634 he 
died 

It wa not until after Fabncius death that his 
work was collected and the most important portions 
gathered into a single work The first edition 
written m Latin and published bv J Beyer at 
Frankfurt am Mam appeared in 1646 It was rc 
printed manv times later and translated both into 
1 rcnch and German The volume illustrated here 
is the edition of 1670 published at Geneva by Jean 
\nihoine Chouet and translated from Latin into 
French 

The work has been arranged in the form of the 
textbook of the dav and divided into chapters or 
books The first tumor against nature includes 
also inflammatory conditions and hernia the 
second surgical observation of wounds the third 
ulcers fistulas etc the fourth fractures and dis 
locations the fifth the operations of surgery the 
sixth genera! surgical observations and finally an 
addendum a treatise on gangrene and sphacelus 
Following the index and concluding the volume arc 
the illustrations printed from engraved copper 
plates 

Fabncius Hildanus like his French predecessor 
Pare was an indefatigable worker a careful ob 
server of minute clinical detail and a student of 
morbid as well as normal anatomy W'hen one 
seeks foranv one great discovery or great advance in 
surgery to account for the greatness of the man it 
cannot be found To be sure he was probably the 
first to remove a metallic foreign body from the 
cornea with a magnet and he invented the ear 
speculum As an operator he was conservatively 
daring not shrinking from amputations of the thigh 
or the opening of deep abscesses yvith the cautery 
and scalpel but these are details important though 
they mav be Rather his greatne s lies in Ins pains 
taking methods and attention to detail Ills friend 
ships with his contemporaries must al o be men 
tioned Much of the material for his collected work 
came from his letters to hi friends One feels that 
for him his motto Omnis tutcla a Deo could not 
have been better chosen 
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dents efforts must be directed to a isely selected 
monographs in represe tatiae perio 1 cals The two 
fold pu p>o e of acqui ition of fundamental kno 1 
e Ige an I the h bit of keeping abreast aaith con 
temporary literature ill thus be accomplished 
J R Buen NDEB 

T lir Practice of U ol gy and SypI lology i 
I Ically aca Icmic By thi I mean it hould be 
an out landing teat for medical students The sub 
J ct matter i casila read and digested The con 
tents are most c mpl te and modern ths complete 
nc s 1 not marrcl ba cumbersome details or ultra 
scae lific the iic The illaistratio s arc %eiy ade 
quatc Ml the lb aed esnotd tract from the or gi 
n 1 te t n of the author to make h shook a practi 
calonc Noonc lldcnyit practicality to the busy 
d ct 

The auth r first discu scs the anatomv and em 
ba i g\ of the urogc ital tract Tht is followed ba 
thrcclaptcr nticdiagnosi of sexual and un a 
ml le I he care and u c of necessary instru 
meiusare clt Je cribcd Instrumentation a dcare 
f 1 pha cal examination ol the patient arc sires ed 
One of the mo t ut landing features of the book is 
the auth r s acra tl orough d scourse on the cl meal 
chemical an 1 bade olog cal exam nation of u e 
L tl c pv an ! cyst scopa are g \e high rat 
g n ur logic I <1 ag 0 s J here i a comp ehen 
ibk e pi al n of functional renal diagno s and 
tgenognpha 

Ihc auth al o lescribe the maladies of each 
u ge Hal organ al o t! eir general local and opera 
i ae treatment 1 blai] ler d ease the use ol 
ca to c p c fulguralion of tumors i stressed Re 
gl n 1 an 1 local anTslhesia in urologa arc briefly 
I c bed The fu ct o Ido ders a hich occur so 
f cqueotly the urinara and sexual organs are aery 

sa U I cu cd The fascinating story of the upp r 

u r tract th its ab ormal ties tumors calcul 
an 1 1 f ct o s CO eludes J art I of the book 
In 1 t II chancroi lal an 1 luet c lesio s are de 
c b I lathologa an i t eatmcnl arc eropha ized 
The best op n so tl e u e of mo ie n ant luetic 
me hcation c inclu le 1 

Bee u e f the \ast amount of c per cnce of the 
auth an I hi ability to a rite ter ly but 1 c dla 
th book louldbel ghlyaalued sateachi gle t 
H RY Cu VEJt 


'^IlE I tc t of the small aolume of 41 pages n 
bacte ©logical equia alerts 1 lose e as a sup 
plemcnt to the general dictiona a The author h s 


XI D LL 1 1 A C 


aa II m d aa u 


REVIEWS or NEW BOORS 


733 


selected about 400 French 600 Germm i 200 
Italian and i 600 Spanish %\ords Invinp bactcno 
logical significance and has given the English cquiva 
lents The words from each language are grouped 
separatel} While no claim is made for completeness 
of selection jet the more important and usual words 
have apparentlj been successfullv chosen and intel 
Iigentlv translated Because of its convenience of 
size and content the book should prove of value to 
those who have occasion to read or refer to the bac 
teriological literature of these several countries 
Ilcxandcr I I>\\ 

*^1115 cleverlj assembled little book on advances 
I- in anatomv^ aims to pre ent some of the recent 
advances in anatomv as an exhibit for the enlighten 
ment of such as might not be aware that anatomv 1 
advancing As a missionarj tract it should do par 
ticularlj well in the authors homeland where the 
sterile blight of traditional anatomv continues and 
the CTpenmental method as practiced m \mcnca 
remains the monopolj of phjsiologists This pir 
ticular British keleton is deliberatelv rattled bj the 
author in the introduction when relating a conver a 
tion with a phjsiologist who told him his task was 
easj since there are no recent advances in anat 
omj One cannot imagine a phjsiologist on this 
side of the water talking so — unless indeed he were 
purblind and gouty 

\or can one agree with the author s further ton 
teation that the recent advances m anatomv arc 
mer 1\ typical bits of physiology that anatomists 
try a hand at It so happens that the physiologi 1 1 
commonly concerned with functional activities p r sr 
whereas your anatomist usually mclmcs to u c 
physiology as a tool for the explaining of the am 
tomical pattern at the bottom of it all An inspection 
of the tabic of contents or a casual turning of the 
pages of the present volume will convince even the 
casual browser that it records the work of anato 
mists seiisu strtdo and not of apostates to another 
science 

The author further confesses that this new outlook 
^‘^sult of a years sojourn at Johns Ilopkm 
which exercised a great influence in determining 
nis attitude to the venerable subject of anatomv 
a moderately captious critic might remark at this 
point that the wonder of it all must have rendered 
him myopic as well for many of the topics ind the 
viewpoint adapted reflect the local attitude there 
even sometimes to the unjust suppression of depre 
ciation of good data so unfortunate as to emanate 
^ewhere Lest this stricture appear unjust one 

ay by way of example inquire w hj the greate t 
ontroversy jn the history of American anatomy 
hat of the origin of endothelium now settled at the 
xpense of Hopkins prestige should be omitted from 
consideration in its proper place? 

'1w“pX “ So\c“ '■ 


\s> a whole the topics comprise an interesting and 
representative selection although they must remain 
as samples reflecting the personal interests of an m 
dividual Whereas lavmen will find this book too 
technical and general biologists may be disappointed 
in the selection of topics those interested in the 
mcdicil cience should welcome it as an interesting 
an 1 signitic int review — and perhaps of revelation 
The several topics comprise sixteen chapters 
MicroJis eetion tissue culture oestrus ovulation 
and men truation the youngest human ovum 
grovth enter and organizers the morphogenesis of 
nerve libers vital taming the origin of the cells of 
the bloo 1 the cerebrospinal fluid postural organs 
the re 1 nucleus the extrapv ramidal system the 
cereltllum the projection of the retina m the cen 
tralnervou vstem protopathic and epicritic sensa 
lion an 1 \ rav anatomv There are numerous 
illutritim brief and ill balanced bibliographies 
ani in a le luate index L U \rl\ 

T MF object of the book T mi Hard of the 
t ! I 1 to describe an ailment which the au 
thor believe has not been generallv recognized by 
the me heal profession He points out that Sir 
C harks Sherrington has show n that a muscular fiber 
nnv as a result of nervous control become fixed m 
anv con lition of extension or contraction and be 
come St itic This is in contrast to the ordinarv con 
traeiilc mobile power of muscle 

The auilnr believe thatthecolon as well as other 
pi rums of the gastro intestinal tract may become 
afllitlc I Mth more or Ic s persistent static fixa 
tion This he terms tome hardening of the colon 
Objtcdvelv this condition results in a hard palpable 
colon which 1 lender to pressure Subjectivch the 
patient 1 afflicted with multitudinous symptoms 
which run the gamut of what are usuailv considered 
function il ntrvou symptoms The author lists erv 
mg pell screaming fits neuralgic pain mental de 
pre Sion lab\ rinthine vertigo hvperacidifv lapse of 
memory phobias vasomotor symptoms lassitude 
reflex vomiting as well as pain in the abdomen 
w hicli occurs after meals on aw akening in the morn 
mg and coming on after midnight 

The treatment consists of giving liquid hydrarg 
pcrclilor and liquid fern pcrchlor as an intestinal 
anti cplic saiol on occasions lactic acid bacilli it 
other times and in other instances atropine He 
advises a diet which eliminates coarse food and vtge 
tables rich m cellulose 

In a general \ ay the picture described corresponds 
to what IS ordinanlv called spastic colitis v\ith 
marked neurotic mamfe tations 

Ihe authors views are advanced with keen en 
thusiasm m the subject It is not a book for Mis 
sourians ^ C 1)\vid 
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Natiivmh \lii I S DtRi\ PkanrH L\iir\ C L Scudder 

1rvskiis( Bvrcii h i ci DirKPRi < ll\i L dfr Jo epii L Stastov 

\ F\\ 11 s lU \ \\ DiiifcA f-Rii II ILNO A W \RREs Stearns 

J r iM N llRi Dwu El AM R II Mimer James W Stonb. 

Dwn (.1 J ^£■I ( iDiiiuMT W J Minur I orinc T Swats 
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eightelmh wnlal cii\ic\l congi fss in boston 

U NIiEI tht IcaJershipof a strong in J repre M nda\ nfternoon and for both mornm and 

s ntaiive cummittet of Boston climuans nft rmon of each of the three following dajs A 

a pr „ram of clinic anJ demon trill ns |>r limimr\ clinical program is to be published 

inthch spit ils and me heal sell )ol ofihatfjrcit in an carlv issue of bURCFR\ Gynecology A-SD 

medical center i bnn arrin^cl f r the cicht OnsrcTRics 

eentl annual Clinical Cing es of the \mcncin \s at pre\ious sessions a series of cvenin 
Collett f Surgeons Jurm the sec >nd week of mcctm« is planned and the prOj^rams therefor are 
Octol er fr ni Mon !a Oct I cr Sih t> 1 nda\ n w being prepared b\ the Lvecutne Committee 
the: th inclusive Ail dc| artn ents f surger\ — { tl c Congres and will be published in this jour 

genera! surgerv g\ncc 1 \ 1 itetrics ortli j cd nal at an oarK dale fhese v ill include a number 

ic urol \ am! surger\ f the eve ear no e )f higliH mtcrestin papers on various surgical 

throat and mouth ill ! e r [ restnted in this sul jectsof present da> interest presented b> emi 
pro nm which vill include lini and demonstra nent sur^^eons of the United States Canada and 

tionsatthefollowin instiluti ns Harvard Lnivcr Treat liritam At the Ire identnl Meetin on 

sitv Host n Uni crsiiv ml ruIlsCollegcmcdical M ndav evening to be held m Svmphonv Hall 
schools and the f H wini, hospitals B ih I riel tlic President fleet Dr I ranklin H Martin will 

Post n Citv Bostm Uisp nsirv Boston Iving lemauounted Another feature of that e emn s 

In I cter Cent Br I im Knl ert Bri^him Cam pr o’’*!'’* "'*11 be the John B Alurphv Oration in 

bridge Cirniv Chil Iren s iJeac ncs I aulkncr Surgerv The mectm„b on Tuesday Wednesdav 

Ire Ho I ital for \A men Huntinj^tin Memorial and Thur day evening w ill be held in the '’rand 

Lon Ishnd Mis a husett Eve an 1 Ear In 1 allroom of the Coplcv Plaza Hotel On Friday 

f rmarv Massachu tts General Mussachus tis evening the annual Convocation wall be held in 
Homeopathic N W England Bijtist NevEn^ Svmphonv Hall 

land H j itil for W men and Children and Since the last s ssion of the Clinical Con res 
St Ell abeth in Bo ton in October 19 a number of new 

Them rnin (.1 Al n Uv October 8lh will be hotel have been built including the Slaller v ilh 
dc ated to the annu I hosj ilal conference which i^oo guest rooms Severalof theolderhotelshave 
V ill 1 e c iitinucd on TuesJav and Wednesdav I ecn rebuilt or enlarged so that there are now 

Operative clinic anJ de lonstrations m the hos imple first class hotel accommodations in Boston 

I ilal and medi al s ho Is are scheduled for f r ill who wall attend 
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SURCTRA or THE PANCRL\S 

With EsprciAU Con«;idfrvtion or Acutf Pwcrtmic Ni CROsib' 
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S R lb xy tl U iCI 


A QUARTER of a centurj ago in a Icc 
ture before the Congress of American 
^ Ph^slClans and Surgeons on Ihe 
Present Status of Pancreatic Surgcr> with 
Especial Emphasis upon Injuries and Inflam 
nntions the famous German surgeon a on 
Mikulicz designated pancreatic surgerj as 
the least complete chapter in abdominal sur 
gery Eaen today there are numerous un 
sohed questions in practical as well as scicn 
tine pancreatic surgery Why do so many 
pTOple die from this acute dread disease^ is 
the question that has troubled the surgeon for 
the past half century This is especially true 
since BaEer in 1882 published a description of 
lat necrosis Gussenbauer was the first to 
record a case of pancreatic surgery his report 
being made m 1883 bmee Halsted in 1898 
escribed an ope^atl^ e procedure for the cure 
0 acute pancreatitis and Koerte in the same 
'ear set forth his \ery comprehensia e and 
'i^^^^^ental work which seemed to co\er all 
A current knoi\ ledge of pancreatic 

i.ll j little of note has been pub 

hshed on the subject 

experimental research on the 
a T, pancreatic surgery has added 

ton° chapter to the unfinished his 

siiTYr 1 experimental research aided by 
st-in 'autopsies has led to a complete under 
^ ing of the de\astating efTect of the pan 

^ fpo trr d byp f Schimed b f tl ty f G it 
Cbi 1 T n»l led by S 


crcaticenzxmc when placed extraneously and 
to an understanding of the too carlv activa 
tion of the digesting cnz\ me m the gl ind itself 
coupled with autodigcstion of the pancreas 

As a result of clinical observation and ex 
pcrimental research there have been dev el 
oped in the past 20 \ e irs sy stematic operativ l 
principles which have brought about success 
ful results in pancreatic surgery There has 
been no sudden marked progress which can 
be compared to the solution by the internist 
of his most serious p increatic problem name 
ly the treatment of diabetes through the use 
of insulin Because of the physiological and 
pathological nature of the pancreas this 
branch of surgery has developed slowly and 
even now it does not seem hkclv that more 
rapid progress will be soon forthcoming 

As hypothetical theories are gradually re 
placed by established facts the surgeon will 
approach the practical solution of the clinical 
problem and will eventually evolve an ideal 
treatment and possibly adequate prophy lactic 
measures 

Our opinion upon the present status of pan 
creatic surgery is based not only upon our own 
experiences and the reports in the literature 
but upon a study of 2 137 cases which have 
been treated in the past 8 v ears Question 
naires were sent to ov er a hundred clinics and 
hospitals and a general report on the answers 

, to g 7 th 11 I t d I ties f m Ih Arch f 11 

m IF g IbO M D eh g 
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was presented b> \on Schmieden at the Soa 
et> of German Surgeons in 1927 It is impos 
sible to gi\ e here a complete re\ lew of all of 
the information obtained so we will limit 
our discussion to the subject of pancreatic 
necrosis 

The anatomicopathological picture (Tig i 
frontispiece) shows simultaneous necrosib in 
flammation and hxmorrhage In a discussion 
as to which of these pla\s the primary role 
Opies and Gulekes are of the opinion that 
necro is is the dominating factor This opin 
ion has come to be the generallj accepted one 
The earliest studies naturally show the un 
mixed picture But from this one cannot 
conclude that the all important pancreatic 
drama maj not be secondarj to a prima 
rj inflammation — pancreatitis — with necrosis 
and hxmorrhage secondar) or that hxmor 
rhage as a result of s>philis or artenosclerosis 
(pancreatic apoplexj) ma> be a primar> 
pathological change Haemorrhage is followed 
b\ necrosis and inflammation due to inxasion 
of the pancreatic enzyme which immediatcl> 
becomes actixated The explanation of both 
Bergmann and Guleke is of utmost impor 
tance in understanding the pathogenesis of 
this process The> belie\e that the s>Tnpto 
matolog\ and course of the disease is second 
ar> to an intoxication from the autoKtic 
destruction of the pancreas The trjp in 
Itself IS not the direct causatixe factor but it 
is a protein formed b> the pancreatic autol> 
sis It is rapidlj absorbed and death results in 
a few hours before resistance is dexelopcd 
either b) an inflammatorj processor bj anti 
toxins 

The changes in the pancreas \ai> tremen 
douslj in t>pe and decree Larl\ alterations 
consist of adema often bile stained with a 
serous infiltration of the entire body of the 
pancreas There max still be however a 
complete recovery without damage to the 
parenchxma (Zoeppfel) In an advanced 
stage the gland resembles variegated marble 
in color because of the diffuse swelling and 
hxmorrhagic infiltration (Fig 2 fronti piece) 
as a result of further destruction there de 
\ lop Structureless necrotic tissue masses 
ranging in color from brown to dull gray so 
that ultimatelv the gland assumes a cooked 


appearance In the presence of excessix 
hiemorrhage there may be a complete 
appearance of the tissue structure and th 
pancreas is changed to a blue red blood clot 
The typical disseminated spots chalky a 
opaque of fat necrosis may appear within 
hours These spots together with the pento 
neal effusion give the surgeon a diagnosis 
pointing to the pancreas is the causative 
organ Langerhans Hildebrand and Tlexner 
believe that the enzymic action rather than 
the bacterial action is the cause for the split 
ting of the fats the changing of the neutral 
fats to sodium and calcium soaps The e are 
found in the gland itself m the penpancreatic 
fat and scattered throughout the entire pen 
toncal cavity as well as the retroperitoneal 
subpicural mediastinal pericardial and even 
subcutaneous tissues they have even been 
described symmetrically scattered about in 
the extremities (Jcnkel) 

The blood stream is the only accepted 
means by which the enzyme which splits the 
fat m the atypical distant places is spread 
(Eppmger layr and Martina) In the pen 
toncal ca\ ity the reaction is due to direct con 
tact with the enzyme and mo t frequently 
the toxin is conducted by the lymphatics to 
other areas ] ostock working in Guleke s 
clinic has recently demonstrated this by new 
and important exidence 
Should this pathologv be survived there 
still lb the further danger from the extension 
of the proce s to the peritoneum (peritonitis 
toxica) and further to the rctroperitoneum 
and eventually it 1 possible even to the 
pleura (Clairmont) In these locations the 
peritoneal exudate containing the enzyme 
acts in Its usual manner and lead to ti sue 
destruction a primary sterile inflammation 
with a secondary bacterial infection the on" 
inal bloody crous exudate becoming puru 
lent As a result the glandular parenchxma 
being poor in connective tissue rapidly dis 
integrates giving off pancreatic sequestra 
which sub equently drain out in masses to 
gather with the operative discharge The or 
gan may become swollen to the size of a man s 
fi t and the patient is endangered by still 
other complications In the prolonged sub 
acute type of the disease there may be a 
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do\\m\ard seeping of the pus and if the pa 
tient sunnes the intoxication and perito 
nitis he IS still liable to suffer from a pj i-mn 
with or without mesenteric thrombosis or 
else he maj suHer from an ins oh ement of the 
portal \eins 

The normal protective tis> ue reaction is 
e\er>\\hcte decreased by the corrosive action 
of the gland secretion There ma> occur per 
foration of such viscera as the stomach or the 

bowel ruptures in the neighboring bodj cavi 

ticb or, sev ere even fatal hemorrhage of the 
numerous blood vessels surrounding the 
gland Occasionall> a case ma> develop a 
pancreatic pseudotjstic disintegration cavitj 
which should be recognized as part of the 



healing process 

In spite of the fact that the methods of 
pathogenic development are numerous the 
etiological causes will be found to be even 
more frequent Neither experimental results 
nor clinical observ ations have solv ed the prob 
lem of prophylaxis from an etiological aspect 
We present here onl> those experimental rc 
suits which in dogs either through mccham 
cal or toxic tissue damage or b> blood vessel 
and tissue changes have produced the homo 
logue to the human clinical picture I he 

initiating factor for the development of the 
morbid process has however not yet been 
demonstrated in a manner free from all pos 
sible criticism We do know that the Ijmph 
channels and blood vessels are the most im 





Fi t S hematic description of the a enues of develop 
ment of pancreatic necrosis r through the duct of \\ irsung 
(ron th^uodenum through the duct of Santorini j 
from the bi!iar> ducts 4 from the arteries 5 from retro 
grade enbeii throu h the veins d traumatic , from 
duodenal ulcers through the bmphatics Fig 3 a oner 
MO Duodenal diverticula near \ ater s papilla b (loner 
n ht) Koentgen demonstration of diverticulum by von 
ALerlund 


portant paths through which the most dc 
structiv e agents flow (Tig 3) 

There have been clinical observations of all 
these etiological possibilities Duodenal di 
verticuhtis is one of the least recognized fac 
tors in acute pancreatic necrosis but its 
tene is has been forcibly established by the 
work of Forssell and Ke> Case Wilkic Aker 
land and Cl iirmont 

Of greater significance are the variations in 
the pancreatic ducts and their mouths Osier 
explained these variations in the relations b> 
the embrj ological development of the gland 
Clairmont differentiates ten major tjpes By 
means of iodine injections in the tail of the 
pancreas in cadaver preparations we have 
been able to demonstrate even more anoma 
lies of the duct system 


Opicw-is the fir^t to find at autops> a small 
all stone fixed in the ampulla of Vattr and it 
as he who explained the development of 
cute pancreatic necrosis as secondary to the 
,ack flow of bile into the pancreatic ducts 
lince then the topographical course of the 
luctus choledochus and the duct of \virsung 
otether with their different types of union 
,ate been given the utmost consideration 
Mavo Robson Osier Hunger etc ) 

The results of research concerned with the 
ixammation of the conditions m which bile 
■an invade the pancreatic ducts are ex 
■remely contradictory While Mann and 
Siordano found it anatomically possible for a 
•all stone to block the papilla in such a man 
!er that bile may invade the pancreatic ducts 
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in j per cent of the ea c Ju 1 J f uml it 1 > be 
true in 4 3 per cent ot the ea e ml likewise 
Cameron and Nobel in 66 e i e in looexim 
ine 1 (Jur in\ e ti(,ation demon tr »te I th it in 
S )f ^ ca e It eeaspo sible ifter climpiii 
the papilla of \ iter to nil the tail ot the pan 
ere i from the bile duet-s or \ itc \ or a 

Our lime il ob enatnn ire of pirtieular 
\akie iiu much as / ca es of papillara tone 
aaeretound imon„ i ca c ot acute panereat 
1C neero i mth an as ociited chalehthiisis 
(I Iff 5> 

I he recognition of the extreme si nili anee 
ot di ca e ol the biliara ducts in the etiolo a of 
leute pancreatic neerasisi nat onK of marked 
imjiortance in under tan lintr the pathogenesis 
but al 0 for iliagnosi therapa and propha 
la\i ‘ 

While it ha been customara to look upon 
the simultaneou presence of cholelithiasis and 
pancreatic neero is as coincidental it 1 note 
wortha that this combination is more fre 
quenth found when the surgeon look e pe 
Ciallv for this possibitita Ihis 1 dctmiteh 
demonstrated b\ a compari on ol the iij,ure 
eollcctcd from our que tionnaire with tho e 
of Culeke There were 804 698 per cent 
cases of bihara duct di ca e in i 278 ca e of 
pancreitic neero 1 operited upon whereas 


( ultke que tionniirein 19 4Compri mg 437 
ci c hxd 08 or jQ per cent of simultaneous 
clnklithn is (Tip 6) Ihe pcrcenta c of 
lixc I chokdochus or papillarx stones m the 
Ouleke Statistics was sorpris ivl> mall while 
in our re|iort there were 174 common duct 
stones m<l :,7 pipillarx stone Our own ma 
tcnal in which the role of the biharj pas ages 
wi esptcull\ notcel shows cases of bihari 
stone in .>8 ca c (81 percent) andofthceij 
were common duet stone 7 of which were m 
the papilla 

In what fa hion then does the di ea ed gall 
bladder injure the pancreas? Ihc cltarc t 
ca Ls are those in which acute pancreatic 
necrosis results from the fixation of a stone in 
the ampulh of \ atcr Jhe same mechanical 
damage occurs here as in the experimental 
production of acute pancreatic neero 1 
Stasis of the ecretion and elexation of the 
pressure in the pancreatic ducts togetlicr w ifh 
chemical trauma from the bile and bictcria 
are the proxocatixe factors The pas a e of 
concretions with their temporarx tixation of 
the ampulla of Vatcr maj act in the same 
manner At the time of operation the stone 
max be found in the bowel (Jung Zoepfcl 
I eich) It max not cx en be found at autopsx 
so that definite proof of its existence maj be 
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Dg 5 Ob truct e stones in the piplta of \ater a d 
the various types of moutl s of ductus choledochu and 
pancreatic ducts Below a e the stone wh ch Inv cause I 
the acute pancreatic necrosi contrasted ith pepj>cr 
berries 

hcking On the other hind the stone mi> 
fall back into the dihtcd common duct after 
being temporaril> fixed it the ampulli I hen 
there is still the possibiht\ that the successful 
passage of a stone through the papilla may 
stretch it and cause it to gape so that the 
duodenal content max invade the duct of 
Wirsung and activate the pancreatic cnzvme 
Stones which are situated m the supraduode 
nal part of the common duct can have no 
direct mechanical elTect upon the pancreatic 
ducts but may induce spasm of the sphincter 
of Oddi so that regurgitation of bile into the 
pancreatic ducts results diseased gall 
bladder — a cholecystitis — may produce the 
same effect even though the common duct is 
free from stones Obstruction of the common 
duct abov e the papilla mav cause bacteria and 
an exudate containing bile from the intra 
pancreatic biliarv ducts to inv ade the adjacent 
pancreatic tissue and mav give rise to an 
associated pancreatitis Fmallv invasion of 
the Ivmph glands in the head of the pancreas 
from the lymphatics of the gall bladder may 
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1 1 ( He V r h Iminj. i nifc ncc of lilur\ lu t 

li ca es a c t a ted with all other t lo i al fact r m 
thecae oft t p creatic nccro operated upon in our 
coll cted stat t cs 

kul to stasis \nd activatioruof the p mere itic 
enzyme 

In occasional cases it is often diflicult to 
demonstrlte the genetic connection between 
cholelithiasis and pancreatic necrosis but its 
tremendously greater frequency as con 
trasted with all other known etiological fac 
tors justifies the assumption of pincrcatic 
necrosis as a complication of cholelithiasis 
I ark operations for cholelithiasis are tliere 
fore ampk justified fprophylaxis) As a rule 
pancreatic necrosis follows a neglected chronic 
cholelithiasis (important for diagnosis) but 
this grave disease can occur early without any 
evidence of a common duct complication 
(acute pancreatic necrosis following labor in a 
pnmipara) In our y oungest patient 13 v ears 
old the unmistakable etiological factor w is a 
stone about the size of a pepper berrv in the 
papilla 

Undoubtedly a minute examination of the 
biharv ducts is a definite prerequisite in ev cr\ 
CISC of panercatic necrosis operated upon 
The correct methods of treatment hav e been 
established as far as the treatment of gill 
stone disease demands i he purpose of this 
part of the operation must therefore be to 
conduct the bile away in the quickest ind 
simplest manner and to dram the pancreatic 
ducts I apid gall bladder drainage will 
suffice if the large bile ducts are free from 
stones If the condition of the patient will 
permit we agree with Nordmann von 
Habertr and Zopfer that the operation of 
choice is cholecv stectomv with cholcdothos 
tomv Cholecv stectomy alone is unsali f ic 
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tor\ as it not onU hinder draimgc but in 
creases the pressure in the bilian duct s\ stem 
Internal biliarj duct ana'stomo e (choledo 
choduodenostom>) must be condtmnetl be 
cause the peritoneum in the neighborhood of 
the pancrea has poor adhering qualities and 
at this point all inte tinal sutures are unre 
liable Moreover such operations take too 
much time The statistic in our large enes 
demonstrate the favorable results from the 
different biliarv operation performed and 
invalidate the conclusions of Gcgner who 
advi es against anv intervention upon the 

TVBIE I — OPERVTIDVS PEPFORMED IN CASES 
OF VCITE PVNCREVTK NECROSIS IN WIIIUI 
THE BILI VRV OPFRATION W \S DONE AT THE 
S VllE TISIE 


biliar> passages fearing the resulting dts 
advantages (Table I) 

A stud> of the literature shows that 50 
ca es of invasion of the duct of Wir ung bv 
ascandes had results similar to tho e in case 
w ith stone incarcerated in the papilla (Eberle 
Pfanner Gallic and Brown Righj Sabnze 
Sev farth) 

In this connection I wish to report bricflv a 
V crj rare case of acute pancreatic necrosis due 
to invasion of the pancreatic ducts b> 
ascandes 

The case was opc ated upon w tl at ntat 
d agno IS of acute pancrc tic n cro 1 6 hour 
after the on et of excruciating pain u controllabl 
emc IS and immcdiat shock The ent rc pancrea 
as a blue cd color resembling a hrm rrhagi 
infa ct but fat nccro had not jet occurred The 
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Fi<» 8 Operativ e measures which can lead to acute pan Santo u i during separation of the duodenum F Sharp 
c rat c necros s A D agnostic e cision f om pancreatic etcision of a penetratm ulcer from the pancreatic sub 

substance B Slipp ng of sound toward the left and into stance C Deep m ersio of the duode a! stump H 

^e pane eatic duct m transduodenal choledocbotom> Cover nw of the duodenal stump w th the pancreatic 
C The Kirschkem maneuver for pushin up gravel or head Tie sutures are too deep and therefore invade 
stones with injury to the ta 1 of the pancreas du in h a the pancreat c substance 

tion of the splenic essel I Tearing of the duct of 


topical htmorrhagic exudate was present in the free 
peritoneal cavitv but there were no stones m the 
biliar> ducts Death occurred 14 hours after the 
operation The autopsy vvas done iramediattlj and 
revealed extensive fat necrosis in the omentum and 
mesentery which had not been seen during the 
operation hmmorrhagic infiltration of the entire 
pancreas with tinv microscopic areas of necrosis a 
single ascaris was found m the duct of A\irsun" its 
head reaching to the tail of the pancreas and its tail 
protruding i centimeter into the lumen of the com 
mon duct It was still alive and mobile when the 
ducts were opened There were no other worms in 
the entire gastro intestinal tract 

Next to stasis of secretion and its activ'i 
tion the tissue damage secondary to the 


violent penetration by the worm was an im 
portant factor m the production of acute pan 
creatic, necrosis This case is an example of 
its traumatic genesis and the extremelj varied 
forms of postoperative pancreatic necrosis 
There is no doubt todaj that an operativ e 
trauma which injures tissues should receive 
great attention We will later point out a 
large number of measures such as ilia arlis 
which have been considered harmless but 
which we would advise the careful surgeon to 
avoid The pancreas should alwajs be con 
sidercd a labile organ which can be readily 
injured at operation 
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Ihe fulihtv of man> half hearted operatnc 
procedures was demonstrated m a number of 
discouraging cases L\en the blunt trauma 
which follows retroduodcnal pilpation of the 
common duct or incision for stones which 
ma> result in the pushinf, up of the stories and 
the so called Kirschkcrnmanoc%cr which 
i o gcncralK used may lead to f ital com 
plication Pancreatic necrosis may follow the 
closure of the suture knot after a bougie ha 
been passed through the ampulla of \ater 
(Rost) At one of the last surgical congresses 
Walzel demonstrated the danger which ma\ 
follow the use of a sound in transduodcnal 
choledochotomy if the pancreatic ducts are 
accidentally inxadcd He warns e pecially 
against thi immediately before the trans 
duodena! remo\al of a stone in the ampulla 
(Table in 
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\n acute pancreatic necrosis ma) follow the 
blunt trauma occurring during gall bladder 
operation and also the intentional or acci 
dental damage to the gland or neighboring 
organs during operation after diagnostic 
biops> alter suture of the pancreas to the 
duodenal stump m a Billroth II operation 
after puncture secondary to excision of the 
base of ulcers (Clairmont) after the slightest 
<hmagc to the tail of the pancreas sccondar> 
to splenectomy (I anzi Walzel koerte) or 
during the ligation of the right kidnej pedicle 
(\oung) (Hg 8) 

Ihese graver complications do not alwajs 
occur and os a general rule onl> those arc 
recognized which terminate fata!l> Instead 
of acute pancreatitis a purulent pancreatitis 
absce s formation or a pancreatic hstiila with 
onl> a temporary disturbance of function 
may result (Table III) Clairmont has dem 
onstrated lung complications in connection 


T\IUE 1\ — STOMACH OPERy\TIONS LEADING 
TO PANCREATIC DISEASE 
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with pancreatic trauma Fifteen per cent of 
all cases of duodenal resection dcaelop serous 
pleuns\ which ho\\c\er disappears in 3 to 4 
da)s It is unfair to assume that all these 
operations were poorh done Man\ surgeons 
adopt e\er} precaution but one generall> ac 
cepted warning must be mentioned here 
namel> a reference to a gcncralU rare but 
gra^e danger 

hen the pancreas has been in\ oh ed in the 
operation it is certainh notad\i able to do e 
the peritoneal ca\ih without drainage This 
measure affords at lea'^t some measure of pro 
tection 

Stomach and duodenal operations supph 
quite a different group of pancreatic com 
plications (Clairmont Table peritonitis 
maj follow suture line leakage which is 
secondarj to the digestion of the technicalh 
perfect sutures b} the pancreatic enz\mc 
^yhlch arises from an unrecognized mjura to 
the pancreatic a cins The mobilization of the 
duodenum supplies the source of blunt trauma 
which injures the parenchyma of the pan 
creas Excision of the ulcer and fault) han 
dling of the duodenal stump has e already been 
mentioned 

Partial resection of the gland may be done 
for ady anced cancer of the pancreas This w as 
recommended b> Iinsterer contrary to the 
existent knowledge of the high incidence of 
pancreatic necrosis and peritonitis \ on 
Mikulicz figured that this operation elevated 
the mortality from 27 to 70 per cent but to 
da) the danger does not appear so great 
Because of the same high mortality associated 
with pancreatic resection for other cause 
progress seems to be at a halt in this field of 
surgery 

Anomalies of the ducts supply a separate 
chapter It is frequently possible without anj 
danger to mobilize the duodenum and sepa 
rate it from the pancreas as far as the ampulla 
of \ ater This procedure becomes hazardous 
when there is a possibilit) of impinging upon 
the duct of Santorini and its ligation js of 
importance This was demonstrated by the 
work vihich Enderlen suggested to von 
Schwarz This research demonstrated upon 
an embr) ological basis two forms of pancreas 
namel) a tongue and a hammer type thelat 



1 1 I Tran pe 1 tical expj urc of the pancreas 
throu h cuiiin of th ga trocohe 1 "ament 


ter Usually associated with a large and actiy tK 
functioning duct of Santorini 

In spite of this the duct of \\ ir&ung may be 
of importance and there is a definite danger of 
its being ligated in case requiring extensiye 
reparation The following conclusions arc 
justifiable from Sthwarzs re earch There is 
great danger of li^, iling the duct and obstruct 
ing Us drainage in one fourth of all cares in 
which the pars duodeni is freed a large duct 
of Santorini draining an important part of 
the gland should be feared when the pancreas 
IS firmly fixed to the duodenum or the head of 
the pancreas IS y cr) large foccasionalK reach 
ing to the p\ lorus) the tongue shaped t) pc of 
pancreas is generally associated with le s 
danger 

1 he e po sibilitics should be considered and 
a\oided in eaery pyloric rejection yyhich ap 
proachc the pancreas Regurgitation into 
the duodenal loop should also be ayoidcd be 
cause of the danger of associated regurgitation 
into the pancreatic ducts In addition care 
should be taken to keep the duodenal stump 
which has been inyerted into the retropento 
neal space after a Billroth II from pressing 
too firmly upon the unprotected pancreas 

This chapter still contains man) important 
unanswered que tions for the practical sur 
geon There is a pos'^ibility that the real 
cause of danger is not y et understood dc pitc 
consideration of the separate role pla) ed by 
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each t\pc of anatomical anomal) together 
with the elimination of clanger m\oKe<I in 
surgical procedures \\ e ma> call this a pre 
(li position to pancreatitis a condition rea<hl> 
understood when we consider that in i ci e a 
biops> will lead to fatal complications while in 
99 other cases there will be an uneaentful 
cons ale cence 

Guleks experiments ha\e demonstrated 
that there is a marked significance in the phase 
of secretion but that there is still a predisposi 
tion to pancreatic insoKement or perhaps a 
constitutional predispo ition such as exist in 
the alcoholic adipose or luctic Perhaps wc 
are right when we consider the sudden onset of 
this condition as the cumulative effect of all 
the etiological danger factors It must be our 
goal to give this line of etiolooieal rea oning 
our intensive stud> 

A consideration of those etiologicil factors 
w hich mav damage the pancreas because of an 
imperfect blood suppiv indicate that thev 
mav include nutrition of the gland due to im 
paired circulation secondarv to spasm throm 
bosis embolism arteriosclerosis or to lues 
Postoperative pancreatic necrosi secondarj 
to retrograde emboli belongs in this categorj 
(Jenckel Orthner) andma> follow anj opera 
tion m the peritoneal cavitv occurring cither 
without manipulation of the pancreas (resec 
tion of bowel omentum or ovarv) or when 
the operative field is distant from the pan 
creas (pro tatectomj or operation for van 
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cosc veins) It ma\ follow intoxication 
through the blood stream either in cases of 
severe poisoning from K sol oxalic acid meat 
or sau age poison or as frequenth happens 
after septic processes such as puerperal sep is 
tvphus measles o tcomvelitis or parotitis 
Here again we arc impressed with the fact 
that onlv certain iruUviduals of an entire 
group who are affected with the same disease 
actuallv develop this complication Ueknow 
no cau ative factors for its development and 
moreoverwedonot know whv after the intro 
duction of the same septic process in sev eral 
individuals one patient will develop an acute 
pancreatic necrosi with its stormv course 
and another will develop a purulent pan 
creatitis which behaves as might a p>a?mic 
absce s were it located elsewhere The re i t 
ance of the individual and development of 
ijninunit> together with the local and bac 
tenal conditions naturallj hav e a definite con 
sideration m the prognosis (Zoepfcl Brutt) 
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n I s I TDOSure of the pancreas throw h a left lumbar met ton 
and mednn traction of the kidne> The spleen is ml te on the left 
border of the inci ion Tlic plcn c arter> and vem cross the pancreas 
which IS posterior 


The chipter on b'lcteriolog) is purpose!) 
slighted because at present it is not possible to 
c\aluate the significance of infection m the 
de\ elopment of acute pancreatic necrosis 1 he 
material here anal) zed ^^as compiled from a 
questionnaire and did not consist of con^ccu 
ti\e cases so that no basis for positiae con 
elusions ^^as afforded (Table V) 

Our own findings arc based upon lo cases 
Bile from the gall bladder and common duct 
and the peritoneal exudate ^^as found sterile 
in g cases Streptococci ^\ere found m the 
bile and the peritoneal caMt) in i case but 
nia\ haxe been due to a sccondar) infection 
inasmuch as the) T\erc found lo da) s after the 
onset of the disease 

will onl) mention the frcqucntl) tlis 
cussed s)mptoms and satisf) ourselves with a 
clas'^ificd grouping of the clinical mamfesta 
tions Pam of the most excruciating t)'pc is 
nearl) alwa)S present and is. an important 
S)Tnptom After ver) mild colic like pro 
dromal pains (\\ arnings w hich ma) bo absent) 
an apoplectiform attack of pain and collapse 
suddenl) dev elop These mav be the result of 
intoxication from the pancreatic enz)nie 
which lies free m the peritoneal cavit) the 
distention of the gland capsule infiltration of 
the mesocolon or presssure upon the ccclnc 
plexus or upon the semilunar ganglion 


(cccliac neuralgia) The persistence of the 
pain until shock develops differentiates it 
from biliarv colic The pam diffuses backw ard 
from the left abdominal region to the lumbar 
region radiating to the left shoulder The 
pulse is at first slow and small and hter as a 
res-ult of vagus irritation becomes still slower 
Abdominal ngidit) and distention are earl) 
signs but there is ev en at this time little di» 
tcntion and rigidity as contrasted to that 
occurring in ileus or peritonitis The tempera 
ture IS normal or subnormal there is agoniz 
jng belching and vomiting while occasional!) 
the pancreas can be palpated as a transverse 
ridge (Koerte) 

Recognition of the disease at this stage rc 
quires a previous suspicion of the diagnosis 
The obscrv ant general practitioner will recog 
nize cases of peritonitis without tempera 
turc or abdominal rigidit) The following 
s)miptoms are certainlv suggestive c)anosis 
of the face hands and extremities or as de 
scribed b) Walzel blotches and lattice like 
streaks of dark c) anotic color upper abdomi 
nal distention tach)cardia i 010140 slight 
icterus persistent emesis absence of bowel 
movements or flatus glvcosuna and fatt) 
stool Melajna and emesis are rare s)mptoms 
as are oliguria and anuna which indicate kid 
nc) damage S)Stcmic intoxication causing 



746 


SUI GI R\ G\\LCOLOG\ VND OUST CH ICS 


T\BLE \ — 13 \CTFRIOLOriC\L riSDtSGS IN 
\CLTE I \NCI E\TIC NECROSIS PESELTS IN 
TWO nUNPRED \ND LIl II r\ TWO LWMINl 


13 I 

S4 St 1 4 

? 11 t SJ 

4 It II I ( 

34 ''t f>l>l 

17 ‘'t |t 1 

ra J f 1 


N i 

trimps ukI p \ihn ill turbinit h'»\e been 
ob ened Dtith re ult from canine f iilurc 
Tnil the \mptom complex of parihtic ileus 
clwul alleirlier ibdomiml !5^ mptom 

In contn t to the rarer j^encral picture 
there 1 still 1 leking a modern aid for miking 
the e\ict diagnosis m the numerous at\picii 
ca es r\ento(la\ wemu t manigc without a 
pathognomonit test which would mike the 
diignnsis p5siti\c and which koerte lono<-<l 
fir in iQii Wohlgemuths dnsta e test m 
which the ferment i eisih demonstntctl in 
(he urine incl blood is of sime v due It 
hould be critieilh con idered e\en when 
eirefulU done for e\cn then the fiilure run 
ibout 20 per eent (1 able \ I) 

In mo tin tinces one should reU ujKin the 
mo t probible diignosi and differentiate 
between gallbladder perlorition stomich 
mil duodeni! perfontion gangrenous ippen 
(lieitis peritonitis of unknown etiolOp.'V ileus 
me enteric thrombo is and ureteral colic 
Our compiled statistics show Ihit apositiee 
diagno 1 of acute pancreatic necro is wi 
mule m mh i S per cent (Fig 9) of the 
case ind su pcctcd in 17 , per cent I here 
fire thepincrei wi considered on!> in little 
les thin 40 per cent of the cases 

The most comnnn source of error m our 
ene was acute cholec\ stitis which occurred 
in Q-> per cent Fhi is readilj understood 
as the patient eirh in the di case create the 
inipres ion of thi diagnosis b\ gi\ing i his 
tore of repeated similar transient atticks 
from which he complcteh rcco\ered On the 
other hand thi is a fitil diagnosis for the 
phjsician becomes sati hed with the diagnosis 
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TVBLE VI — DIISTVSC RESULTS IN THE UI INE 
IN NINETY SEVEN CVSES OF VCUTE PVN 
CRT VTIC NECROSIS VS DITERillNED B\ 
TWENTY ONE UIFEEI ENT ENYMINTIRS* 



of gill tone orders morphine and re orts to 
urgicil intcr\cntion onl> when the pain is 
iound to per ist and the patient s condition is 
much wor t 1 he influence of the biliirj his 
torv together with the existing icterus and 
absence of temperature cause further delaj 
in tho c case m which there are no marked 
signs of peritoneal irritation When the con 
dilion becomes advanced a pre operative 
diagno I of phlegmonous cholccv stitis or per 
foration of the gall bladder is first made and 
then the patient is prepared for operation 
Even todav we do not give enough atten 
tion to Koertes old warning to con ider acute 
pancreatic nccro is 111 all case developing 
acute abdominal di ci cs e peciallv when 
biliarv cohe Jus been evidenced /he rcco„ 
mtion of the close genetic conncetion betw een 
eholchthiasi and pancreatic necro 1 should 
cause the general practitioner to suspect impli 
cation of the pancreas espcciall) in the pres 
ence of an unusu illv severe protracted colic 
m w hieh the pain radiates tow ard the left and 
one do c of moqihinc does not gi\e relief A 
gall bladder historj should afford the possi 
bilitv of an carlv di igno 1 

loilav the surgeon secs acute pancreatic 
necro is quite frequcntlv Ihirtj cipht ca cs 
were operated upon m the last 8 \ ears and m 
the same time there were 63 cases of gastric 
perfontion — nearlv twice as manj' In 190^ 
Mikulicz reported cases collected from the 
literature iniqii koerte collected lOj, case 
in IQ 4 Ouleke reported a compilation of 437 
cases our questionnaire which was limited to 
po t war case affonled 1510 cases These 
stdti tics together with the simultaneous solu 
tion of man^ mdi\idual problem afford a 
reliable perspccti\e of the po ition which is 
held at the present time bj pancreatic sur 

ger> 
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T VBLE \ II — THE OPFR \TI\ EL\ DFTEI MINED 
DEGPEE OF PVNCREVTIC PVTIIOLOG\ \ND 
THE CURES FOR THE \ \RIOUS STAGES* 




C e.1 
r t 

Deil 

I c t 

9 2 

(Fdoma without fat necro i 

7b 3 

23 7 

35 4 

(Ldema with fat necro is 

62 s 

60 I 

25 I 

Hamorrhigic infarct 

3 ( 1 

sf 0 

19 3 

Necro 1 and areas of softening, 

32 0 

68 0 

3 4 

''cqucstration 

43 t 

bi 0 

7 6 

\bsces formation 

39 9 

37 S 


Ucra es 

48 8 

52 

Th 

ihfirtctlmR thp* 

t g h h ml pe t 

1 8 f 

f ih 


1 here is a considcnblc increase in the num 
ber of cases occurring each } ear 1 his is 
espcciall} noteworthy when compared witli 
the well known obsen,ation by Wilms of a 
decrease during the y ears of the w ar W e do 
not belic\e that this increased frequency is 
secondary cither to overeating alcoholism or 
other predisposing etiological factors but wc 
bchev c that it is due to tlic modern v icw point 
of operating upon all acute abdominal condi 
tions as early as possible Our statistics show 
a marked preponderance of 797 plethoric in 
dividuals in contrast with I/5 of an asthenic 
type 

1 he heretofore gencraiU accepted opinion 
that malts are commonly alTected is in no w av 
substantiated by our statistics (Fig ii) which 
show 980 women and 5 o men Ihis prepon 
derance is readily explained by the greater 
incidence of cholelithiasis in women 

lhat this disease may occur at any age was 
demonstrated by the fact that m our senes 
there were 10 children Of significance was 
the coincidcntial presence of biliary disease m 
4 of the 10 cases Stones were found in 3 
young girls 10 i, and 15 years old and there 
w as a bacillus coli infection in a 6 y ear old girl 
Unfortunately the other ca'^es gave no etio 
logical factor 

Of the I 510 cases i ySwcrcopcratcdupon 
There were 232 cases not operated upon in 
149 cases the patients were already moribund 
'md m 83 cases recovery was spontaneous 
because of the mildness of the condition Only 
those cases in which operation definitely 
established the diagnosis should be discussed 
here Because of the fundamental nature and 
course of the disease the diagnosis must al 


TVBIC VIII — COMPLICVTIONS FOLLOWING 
VeUTE PVNCREVTIC NECROSIS 

C 


Dnbet (i <1 ith in comn) 18 

Lhronic i incr atitis 0 

Rccurrcnu (6 occurnn„ within 2 months after 
op mion) 6 

VVith 1 so iited treatment of the biliary ducts 7 

With treatment of pancreas onl> ig 

1 c operation (10 cured 7 ihed) 17 

C>st formation 4 

Per I tent t stula 5 

\dhesions 3 


ways remain doubtful in the cases not oper 
ated upon 

On the other hand there is no doubt that 
occasional cases of acute pancreatic necrosis 
may heal spontaneously when the process is 
favorable and the changes limited Such cases 
of spontaneous healing are repeatedly reported 
m the literature W e ourselv es hav c uncx 
pectcdly found residual evidence of pan 
crcatic necrosis in ^ cases operated upon for 
cholelithiasis These lindmgs consisted of 
encapsulated areas of non irritating fat necro 
Sis located in the mesentery and omentum 
and on the pancreas Despite the fact that 
the acute stages of the intoxication may be 
survived by conservative treatment there 
occur such complications as areas of soften 
ing pseudoevst formation or burrowing of 
pus which generally necessitate surgical inter 
vcntion at a latter period 

INDICXTIONS VND BEST TIME FOR 
OPEl VTION 

The question of the indications and best 
time for operation is comparativ ely easy to 
answer inasmuch as every classic case is 
operated upon as soon as possible However 
it IS possible neither to predetermine nor to 
establish therapeuticallv which case will be 
severe Ilie advice derived from experience 
IS to operate upon all doubtful cases Ihe 
fact that a patient may have successfully re 
covered from numerous similar prodromal 
attacks is not a contra indic ition to operation 
Our experience has shown that cases without 
premonitory symptoms are the most grave 
The firmly established fact that per cent of 
the cases not operated upon die is sufTicicnt 
indication of the gravity of the prognosis 
Furthermore it is not possible to judge the 
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TIBLE I\ — aiRONIC PANCREATITIS IN 
THREE HUNDRED AND EIGHT CASES 
Sjmpt m c C « 
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sc\cnt} of the disease from the climcil pic 
turc before operating 

It li likcw ise impossible to sa> how the ca^es 
which are treated e\pectantl> will terminate 
It lb possible that a case which is \ er> mild in 
the beginning ma> hter become \er> sc\ere 
Phus the most opportune time for operati\e 
cure hab been lost It is needless to saj that 
ina much as the course of the disease is indc 
terminate dela> alwa>s entails great risk 

We belic\e that even shock should not be 
considered a contra indication koerte an<l 
( ulckehavealread) insisted upon thewisdom 
of eirlj operation from conclusions afforded 
b\ their e'tpenence and statistical material 
We wish again to emphasize 8trongl> the 
uroCnc) for early operative intervention 

W^e hav c prev iousl> demonstrated that the 
operative re ults depend upon the amount of 
pancreatic involvement Unquestiomblv the 
best progno is is to be expected in those cases 
m winch the pancreatic necrosis is still in the 
earl> cedematous stage With necrosis and 
regional liquefaction themortalitj reaches its 
crest onlv to decline again with the stage of 
sequestration and abscess formation Our 
statistics however still further demonstrate 
that unfortunatelv up to now onlj a verj 
small percentage of all cases come to opera 
tion in the stage favorable for recoverj 
(1 able MI) 

1 he most opportune time to operate is when 
the disease is just beginning Operative m 
terference i alwajs indicated in those cases 


TABir X — rVNCREVTIC CASTS 
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in which abdominal symptoms develop sud 
denly and lead to collapse Let us however 
consider how many patients must be operated 
upon without an exact diagnosis and how 
year in and vear out many people must die 
while the timid doctor temporizes believing he 
must wait for a classic clinical picture 
In what manner should we handle the sus 
pcctctl or delmitcly diagnosed acute pan 
crtalic nccro is \ few preparations should 
be made to combat the collapse and under a 
gcneril anasthttic the abdomen should be 
opened through a large median epigastric 
incision Ml other preparations arc made to 
facilitate rapid termination of the operation 
The goal of idea! surgery in a case of acute 
pancreatic necrosis i 

I To demon trate the pancreatic changes 
by freeing the p increas until it is visible 

lo protect against spread and absorp 
tion of the toxic tissue exudate (tissue lluid) 
t To obt iin limitation of the process by 
freeing and elraming away the exudate 

4 lo provide drainage to the exterior of 
further profuse secretion and prevent reten 
tion and downward intiUration 

5 I o remov c the primary cause 

I he following intrapentoncal methods of 
approach to the pancreas are at our dispo al 
( I ) Through the gastrocolic ligament betw een 
the stomach and the transv erse colon and then 
through (Fig I ) the lesser omental cavity — 
the best method ( ) through the hepato 
duodenal ligament between the liver and 
stomach — in moderate intestinal pto is (3) 
through the transverse mesocolon after sep 
aration of the mesenteric leave —danger of 
damaging theartena colica media (4) through 
the retro omentum by separating the omen 
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TVBLEXI — PVNCREVTIC STONES IN 
T\VENT\ C\SES 

Symptoms Cases Case* 

Clinical Operate e remo\aI (all 

Jaundice 3 cured) ii 

Colic 3 I ound at autopsy 8 

Ulcer 6 Changes of the pancreas 

Diabetes 2 C>stic 4 

\ ray Sclerotic 9 

Stone shadow 2 Acute necrotic 3 

I xtragastnetumor i Carcinomatous i 

Stomach cancer i I altj 1 

turn from the trans\erse colon (Stem) and 
(5) bj kochers method of mobilizing the 
duodenum for unusuTl exposure of the head 
of the pancreas 

koerte was also familiar A\ith the left sided 
approach from the lumbar region (Fig 13) to 
the tail of the pancreas and the right sided 
lumber approach to the head of the pancreas 
and finallj the transpleural way through the 
dome of the diaphragm 
It IS generallj the rule that onl> the most 
experienced can gue a prognosis even from 
the condition of the exposed organ Cases 
haMng a limited local reaction are the most 
favorable Exposing the gland is insuflicient 
surgical interference must be radical 
The peritoneal covering and the pancreatic 
capsule ahva>s should be split as far as pos 
sible In this way the retropancreatic space 
IS made accessible to drainage The swollen 
organ is palpated for induration areas of 
necrosis and finallj for stones It is ad 
visable at this point to incise the gland sub 
stance avoiding injury to the ducts Large 
areas of liquefaction necrosis are best opened 
bluntly by the finger The majority of au 
thors do not believe that axiomatic splitting 
of the capsule is advisable in every case 
Tamponing will frequently stop the bleeding 
from blood vessel erosions but this coraplica 
tion makes the prognosis less favorable 
Hamostatic suture ligatures are in general to 
be avoided because here one operates in 
chemically eroded tissue 
The greatest care should be used m walling 
off the pancreas from the neighboring struc 
tures and in establishing drainage The tarn 
pon and drams must be placed so that they 
do not favor retention of secondary secretion 
and can be left in from 6 to 8 day s 


TVBLL \1I — PVNCREATIC INJURIES TOTAL OF 
Sl\r\ TWO CASES — TIIIRTV CURED THIRTY 
TWO DUD 

C se 


Blunt trau iiA 31 

Gun h t injur es 26 

Stab woun I 5 

Injunest thep ncreasalone (14 cured 6died) 20 

Tran rsc rupture ( ocured 4died 3 died with 
m 4 hr ft r injury i was operated upon and 
di d it> lays after operation) 14 

C unshot mjuri s ( cured j died) 3 

Pressure injunes {2 cured) 

rnij,mcntalion ti died) i 

Complicated pan reatic injune (16 cured 26 died) 42 
Or(,ans injured at the same time 

Stomach 19 

Li cr 13 

Spleen 7 

Box cl 8 

kidney 

Aorta r 

\ ena ca a i 

( all bladder i 

Common du t i 

Diaphraj^m x 

lunj; I 


The region'll fat necrosis is undisturbed 
The peritoneal exudate which may be either 
serous or purulent should be handled as in any 
other case of peritonitis It should be re 
moved from every part of the peritoneal cav 
ity cither by sponging or by irrigation thus 
eliminating one source of toxic absorption 
Finally it is necessary to guard against the 
characteristic dow nw ard seepage of pus w hich 
IS associated with the pancreatic pathology 
(Fig 14) Occasionally m the primary opera 
tion it IS necessary to provide counter dram 
age m the lumbar region From our own 
experience we know that such drainage is 
easily instituted in the first operation It 
often becomes v ery difficult in the later stages 
of postoperativ e handling because of the ex 
tensive adhesions one becomes uncertain and 
fears meeting the retroperitoneal and other 
vessels This becomes self evident when the 
anatomy involved in left sided exposure is 
considered (Fig 15) When there is a well 
walled off abscess in the advanced stages of 
this disease it is possible to consider only the 
lumbar method as primary 

A decision as to the operation of choice is 
most difficult to make and it is of vital im 
portance that the entire surgical procedure be 
suitable to the patient s resistance 
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\\ e ha\ L alread) mentioned the proper 
procedure when there is associated biliarv 
duct patholo^v The biliarj operation is done 
last just before the abdomen is closed and 
here again emphasis is phetd upon a minute 
examination ot thebilnr\ ducts mexerj case 
1 he rev erse also holds true and m e\ erj oper 
atinn for cholelithiasis the pancreas also 
hould be minutelv examined 

The cases of acute cholecvstitis which wc 
have operated upon usualK have circum 
scribed peripancreatic (cdcma limited to the 
head of the pancreas This must be carefully 
looked for becau e it represents the ijrst stage 
of an inva i\e proct s from the gall bladder 
a there is as \ ct no fat necro i or seron 
exudate The indicated thcrapv upon the 
biliarv vstem cau es the di appearance of 
the c findings together with tho e <lc cribed 
an 1 brought to our attention b\ /opfe! 
\mplc drainage and tamp mage in the threat 
tnmg area hiuld be supplic<i In this con 
ncction we arc reminded of a ca e m which 
t\picil lat necrosis was found without anv 
p increatic changes This without doubt was 
a Cl c of pontaneous healing of pancreatic 
nccro 1 which had occurred in the prcviou 
few mmths 

H )w c\ tr e\ en though the peritoneal ca\ it\ 
be opened it i pos ible to overlook lease of 
acute p increatic nccro is e pcciall> m cx 
llontirv liparotomies for doubtful acute 
abdominildi else In such ca esilisalwavs 
neecs irv to think of the p increa and to ex 
pose It as the tat necro i mi\ till be absent 
and the tvpicil exudate be limited to the 
Ic er omenta! ac -Another mrec of error in 
di i„no is which mav cause the overlooking of 
acute pancreatic nccrosi mav be m a sumino 
the incarceritionof an associated hernia The 
pain and the increased bulf,ing of the hernia 
econdarj to elevated ultra abdominal pres 
sure ugge t me irccration However the 
h imorrhagic exudate i believ ed to be hernial 
fluid the di tended loops jf bowel supporting 
the fil e diagnosis and pnmarilj hiding the 
jiatholo^v 

Whit do we achieve bv the surgical ban 
dling of icute pancreitic nc rosi bulckes 
que tionnairc in ig 4 indicated a mortalit> of 
5 per cent which IS onlj hghtlv better than 


the 60 per cent mortalit> reported b> Koerte 
m 1911 We have reviewed I 78casesvvitha 
mortality of 6^4 or 51 2 per cent This result 
is amazing' We had hoped that the mean 
result would be much better in a large new 
senes of cases studied at a time when surgical 
intervention would be more efficient and when 
parti ular stress laid was being placed upon 
early operation I he figures of 1 able \ II ex 
plain this \er> limited improvement 
These figures delmitelj demonstrate that an 
actual improvement can be achieved onl> 
when operation is performed m the stage be 
fore necrosis is present in a fulij developed 
form In this li^ht wc appreciate the idea of 
early operation and achieve its execution 
through organization of diagnosis It is of 
prime importance that the general practitioner 
CO operate and at the proper time refer to the 
surgeon those case m which there is the 
slightc t suspicion of a beginning pancreatic 
necrosi 

The hope of receiving some aid from an 
immunizing agent has unfortunate!) not 
materialized Ihe well known experimental 
work af von Bergmann and Ouleke and that 
more rtecntl> b> the Japane c Ohno has 
been of no help (Harms) 

Also there 1 slight prospect of securing an 
cllcctivc prophv lactic immunizing a^ent m 
those ca es in which there i great danger that 
the disease will develop 

As yet we are almost helpless m those cases 
which ha\e already developed a svstemic 
intoxication In our clinic for man) )cirs we 
hive used intravenous injection of glucose 
with in ulm We believe that it ma) favor 
abl) combat the intoxication and recommend 
its use not onl\ pre opcrativ elv but also post 
operatively for the lirst few davs 

There are man) serious dang rs which still 
threaten the lives of the pitients who survive 
the operation Pnstoperativ e hemorrhage 
has already been mentioned 1 hese are rarely 
stopped sucec sfull) b) tamponade and 
usually result fatally late abscess formation 
and downward seepage of pus together with 
their cour e and treatment have already been 
mentioned Finally there may occur empve 
ma or numerous septic complications such as 
parotitis py lephlebitis or liv er ab cess 


SCHMIEDEN AND SEBENING 


SURC 1 R\ or THE PANCREAS 


The incision should be kept ^\ide open for 
man) ^\eeks because of the per'sistcnt wound 
and pancreatic enz)me secretion and also 
because of the extremel) long time required 
for the discharge of the gland sequestra A 
temporar\ pancreatic fistula will naturall) 
result with marked digestion of the tissue 
around the wound It usuall) hcils spon 
taneousl) after a \ar)ing interval of some 
times weeks or even months 

After the surgical wound trcitmcnt comes 
the selection of a diet which is low in fats and 
carbohv dratcs In this manner due con 
sideration is given to the impaired function of 
the pancreas which is spared cverv possible 
overtaxation 

What later course have those patients who 
pass through this severe disease^ As jet we 
have no sjstematic postoperative histories 
from a large number of cases cov cring a pro 
traded period The late results of onlv occa 
sional cases are available From the results of 
the material operated upon in the Frankfort 
Clinic and from the literature wc maj con 
elude that the majontj of cases which arc 
successful!) operated upon remain perma 
nentl) cured The health and life of a few 
patients can of course be endangered b) the 
sequels which ma) follow an acute pancrcitic 
necrosis These maj be diabetes chronic 
pancreatitis recurrence c)st formation pan 
creatic fistula and adhesions (Table VIII) 
As)et wearemerel) listing the results and the 
essential features of the surgical interference 
derived from our questionnaire in chronic 
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pancrtititis (fable F\.) pancreatic c)sts 
(Table \) pancreatic stones (Table \I) 
injuries ( I able \II) 

CONCLUSIONS 

1 Acute pancreatic necrosis is a disease of 
high mortalit) with varied pathogenesis and 
ctiolo^v In the etiolog) diseases of the 
biliirv tract ire of the greatest significance 
The genetic connection between bile duct dis 
casts ind acute pancreatic necrosis affords 
special consider ition regarding diagnosis 
therapv ind proph) laxis 

2 I he j) ea should be considered as 
an or^an extremel) susceptible to operative 
trauma and should be guarded against an) 
possible damige especiall) during the course 
of operations upon the gall bladder stomach 
and spleen 

3 \ present daj mortality of 51 2 per cent 
was found in our compiled statistics in i 278 
tascs during the last 8 v ears 

4 Onl) in earl) operations is it possible to 
ichievc the best results m acute pancreatic 
necrosis 

5 Systematic postoperative examinations 
of the patients who have been operated upon 
for acute pancreatic necrosis are necessary 
because of the large number of complications 
which ma) develop 

6 The results derived from the surgical 
treatment of chronic pancreatitis pancreatic 
stones pancreatic c>sts and pancreatic in 
juries justif) the hope for further progress in 
pancreatic surgery 
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^\e have alreadj mentioned the proper 
procedure when there is associated biliarv 
duct pathologN I he biliarj operation is done 
list just before the abdomen is closed and 
here a^ un em])hasis is placed upon a minute 
examination of the biiiarj ducts in e\er\ case 
The rex erse al o holds true ind in e\ crj oper 
ation for cholelithiasis the pancreas also 
hould be mimiteh examined 
The ca es of acute eholecxstitis which we 
ha\e operated upon usuallj haxe cireum 
scribed peripanereatic (tdema limited to the 
head of the pancrea This must be carefully 
looked for because it represents the hrst stage 
of an mxasixe proces from the gall bladder 
as there is is \et no fat necrosis or erous 
e\ud lie The indicated thcrap> upon the 
bilnr) sxstem cause the di appearance of 
these hnding together with those de cribcil 
and brought to our attention b\ /opfel 
Ample dr image and tamp Jnagt in the threat 
ening area should be supplied In this con 
ncction we are remin led of a case in which 
Upieil fat necrosis w is found without an\ 
panercatic chaHj^es This without doubt was 
a ca t of spontanenu healing of pancreatic 
necrosis which had occurred in the prcxious 
few months 

H 3\\ ex cr t\ en though the jientoncal cax it\ 
be opened it is po sible to ox erlook a case of 
acute p incrcatic ne rosis e peciallv in cx 
floratorx laparotomies for doubtful acute 
abdominal disoa e In uch ca es it is alw a\ s 
ncccssirx to think of the pancrei and to cx 
po c It IS the fat ntcro i max still be absent 
and the txpical exudate be limited to the 
le scr omental sac \nothcr s lurce of error m 
diagnosis which max cause the oxcrlooking of 
icute pancreitic necrosi max be in assuming 
the me irceratun of in a ociited hernia Fhe 
pain and the increa cd bulging of the hernia 
ccondirx t5 clexateJ intr i abdominal pres 
ure sugge t incarceration However the 
h tmorrha^ic exudate i beliex cd to be hernni 
lluul the ill tendc 1 lo3p ol bowel supporting 
the false diagnosis ind pnmarilj hidin^ the 
pathologx 

\\hat do we achiexe bx the surgical han 
dling of acute pancreatic necrosis? GulckcS 
(]ue tionnaire in 19 4 indicated a mortalitj of 
3 per cent w hich is onlj sli^htlj better than 


the 60 per cent mortality reported b> koerte 
inipii We hax e rex lewed I 278 cases with a 
mortalit) of 654 or 51 percent This result 
IS amazing' \\e had hoped that the mean 
result xxould be much better m a large nexx 
eries of cases studied at a time xxhen surgical 
mlcrxcntion would be more efficient and when 
particular stress laid xxas being placed upon 
earix operation The figures of J able VII ex 
plain this xcr> limited improxement 

I hese figures clefinitcl> demonstrate that an 
actual improxement can be achiexed onlv 
xxhen operation is performed m the stage be 
fore necrosis is pre ent m a full> developed 
form In this light we appreciate the idea of 
carl> operation and achieve its execution 
through organization of diagnosi It is of 
prune importance that the general practitioner 
CO operate and at the proper time refer to the 
surgeon those cases m which there is the 
slightest suspicion of a beginning pancreatic 
nccfo is 

The hope of receiving some aid from an 
immunizing agent has unfortunatclj not 
materialized Ihe well known experimental 
work of xon Bergmann and Guleke and that 
more rccentlj b> the Japanese Ohno has 
been of no help (Harms) 

Also there 1 slight prospect of securing an 
effective prophj lactic immunizing agent in 
those cases in which there is great danger that 
the ilisease will dcxelop 

A >et we are almost helplessin thosecases 
which haxe alreadj developed a sjstemic 
intoxication In our clinic for man> jears we 
have used intravenous injection of gluco e 
with insulin We bclicxe that it may favor 
ablj combat the intoxication and recommend 
its use not onij pre operatively but also po t 
operatively for the hrst few days 

There are many serious dangers which still 
threaten the lives of the patients who survive 
the operation I ostopcratix e hamorrha<^e 
has already been mentioned These are rarely 
stopped successfully by tamponade and 
usually result fatally late ab cess formation 
and downward seepage of pus together with 
their course and treatment have already been 
mentioned Tmallv there may occur empye 
ma or numerous septic complications such as 
parotitis pylephlebitis or liver abscess 
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The incision should be kept \nde open for 
mam ueeks becau'^t of the per istent wound 
and pancreatic enzjme secretion and al o 
becau e of the e\trcmel\ long time required 
for the discharge of the gland «;equestra A 
temporan pancreatic hstula will naturall} 
result with marked dige tion of the ti sue 
around the wound It usually heals spon 
taneousU after a \ irving intenal of some 
times weeks or e\en month 

After the surgical wound treatment comes 
the election of a diet which is low in fats and 
carboh\drates In this manner due con 
'ideration is gi\cn to the impaired function of 
the pancreas which is spared e\er. pos iblc 
o\erta.\ation 

MTiat later course have tho e patients who 
pa'ss through this severe di'^ea As vet we 
have no svstematic postoperative histones 
from a large number of cases cov ering a pro 
tracted penod The late results of onlv occa 
lonal cases are av ailable From the results of 
thematenal operated upon in the Frankfort 
Clinic and from the literature we mav con 
elude that the majontv of cases which are 
succe fullv operated upon remain ptrma 
nentlv cured The health and life of a few 
patients can of tour&e be endangered bj the 
sequela: which mav follow an acute pancreatic 
necro is These mav be diabetes chronic 
pancreatitis recurrence evst formation pan 
creatic fistula and adhesions (Table \ III) 
As V et w e are merelv listing the results and the 
es ential features of the surgical interference 
derived from our questionnaire in chronic 


pantrtititi (Table EN.) pancreatic evsts 
flablt \ pancreatic stones (Table \I) 
mjum i I able \II) 

CONCLUSIONS 

I \iutt pancreatic necrosis is a di ease of 
hic.h mort ilitv with varied pathogenesis and 
ttiolOf^v In the etiologv disea'ies of the 
biliarv tract are of the greatest significance 
The gtntiic connection between bile duct dis 
ea es and icute pincreatic necro is afford 
pecial con idtration regarding diagno is 
thcrapv ind pn pin lavi 

1 he p ea hould be con idered a 
an organ cNtremelv su ceptible to operative 
trauma and hould be guarded a'^ainst anj 
po ible dimige especiallv during the course 
of operitions upon the gall bladder tomach 
and pletn 

3 A pre ent dav mortahtv 01 percent 
was found in our compiled stall tic m 1 78 
ca es during the la t 8 v car 

4 Onlv in earlv operations is it possible to 
achieve the be t re ults m acute pancreatic 
necro is 

^ Svstcmatic postoperative examination 
of the patients who have been operated upon 
for acute pancreatic necrosis are neces arv 
bccau e of the large number of complications 
which mav dev elop 

6 The results derived from the surgical 
treatment of chronic pancreatitis pancreatic 
Slones pancreatic evsts and pancreatic m 
Junes justifv the hope for further progress in 
pancreatic surgerv 
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SUPGER'V G'iNECOLOGl \ND OBSTETRICS 


UTEROSALI I\GOGRAPH\ 

lumiER Studies on tiii \ction of tiif Tub\l SiiiiNCriK \ Ni 'V ‘«\rinci ior Ikvns 
UTLRINJ KjECTtOSS AND \ Rj PORT OF TUL Till RAPl UTIC LSE Or loDlZED OlLS 
uiTiiiN THE Uterus \nd F\LU)Pt\v Tuhes 
Bv JULIUS JXRCllO AID F\CS S \ R 


A 1 l> ec I t 1 01 Syl h m I! II 

f \b I m L I gty 

I N a previous communication pubh bed in 
a recent issue of Surgera Oanpcoioga 
AND Obsteti icb (i8) I rcportcil a sur\e\ 
of the literature on the use of iodized oils for 
dngno'^tic purposes with particular reference 
to uterosalpingograph) and also some original 
observations of mv own This wort I be 
heve establishes the value of the roentgeno 
logical \ i ualization of the uterus ami fallopian 
tubes after transuterint injection ol lodizci 
oil as a means of exact g\ necological diag 
nosis in selected cases 
It IS mv behcl that utcrosalpinoOgraphv not 
onl> supplements the insiifllation of gas but 
frequentlv supplants it In cases of atenlitv 
It not onl> informs us whether the tubes are 
patent or not but al o localizes the site of 
occlusion Properh performed the te t out 
lines the uterus and various portions of the 
fallopian tubes with great di tinctncss 
I or a description of the technique of the 
method the reader is referred to mv previous 
paper I he application of the te t is quite 
simple but tnet aseptic precautions must be 
taken In m\ experience as in that of the 
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great majont> of other workers the trans 
uterine injection of iodized oil ha been en 
tirelv harmlc s and I have observed no 
manifestations of lodism or other injurious 
reactions from its use 
‘^incc mv earlier paper was submitted for 
publication a number of important contnbu 
lions on this ubject hav e appeared It is m> 
purpose to mention the more important of 
the c irticlc in order to make mv review of 
the ubject complete More important how 
ever IS the fact that I have observed striking 
thenpcutic results after the use of iodized oils 
bv tran uterine injection It is upon this 
phase of the subject that I propo e to dwell 
most particularlv Furthermore brief men 
tion will be made of the new syringe which I 
now use for the injections which has been 
improved by the addition of a manometer 

RECENT BinilOCRVPlIV 
1 he reader is referred to m> prev lous article 
for a biblio„raphital survey of the subject of 
uterosalpingography Heuscr (i6) of Buenos 
\ires in iq 5 was one of the hrst to employ 
iodized oils for g\ necological diagnosis How 
ever since Ferre fio) article was published 
about the same time as Heuser s and Fore tier 
(i ) states that Portict of France was the 
hrsl to inject iodized oil into the uterine cav ity 
for the purpose of roentgen ray study the 
matter of pnontv i rather confusing Heuser 
injected iodized oil as a means of making an 
early diagnosis of pregnancy in women who 
had miss^ two or more period Poentgetio 
grams taken subsequently showed the normal 
triangular outline of the uterus when preg 
nancy was not present otherwise the oil 
passed around the fetus and failed to lill the 
entire uterus Heuser found that the injec 
tions were in no way injurious and did not in 
dure abortion On the contrary they were 
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1 ORram of normal cenUa! orcans 

beMn^ of 

used for lntFrt>^l,- ^*^“^1*** ° ^ nozzle and tip 

press on of the uterus £ snare hke com 

peritoneal cauty^^ sphincter F free iodized oil m the 



Ii" 3 Case I Roentgenogram sho vm<» free d tribu 

tion of lol ed oil throu h5ut the peritoneal cavity 4 
hours after the transute ne injection Such picture may 
be obtained from all pati nt m whom the fallopian tube 
are patent 


"cre made t 

produce therapeutic abortions therebv 

diagnostic poss 
their In ^°^rzed oils were recognized an 
visinl mn was used for roentgenologic! 
Ionia! fw”" rri the uterus and^fal 

co\pr/vl^ subject has alreadj bee 

merelf a!irf P''«'”“® Poper and I shal 

references to articles which has 
appeared since then 

obse^aif added some importan 

Pinco 1,1 made with reference to a sal 
culfr sphincter action and the mus 

means of the fallopian tube bj 

logical .,^j“*™\**P'ogography Roentgeno 
and in ‘“res showed at the utirme corni 
to thp cavity of the tube a space similai 
b\ thA produced in the pylorus followed 

“mpulla ^ ®’’“P“ ^ 

3 f rplnv ♦ encountered in a state 

:)hasp .n contraction according to the 
ti the tc observed It is observed 

terminal portion of the uterine cavit> 


thus explaining why the fluids of this cavity 
are not readil> transported to the pelvic 
cavity This constricted ring closes m some 
patients when the horn of the uterine cavity 
becomes contracted as seen b> the shape of 
the walls in this region This explains wh> 
in the presence of uterine h-emorrhage the 
blood does not enter the peritoneal cavit> but 
escapes through the uterine cavity The 
sphincter which m roentgenograms is seen as 
a black line becomes displaced with the bod> 
of the uterine cavity itself on contracting 
without changing its place 
Heusers findings not onl> show that the 
uterine cavity possesses a salpingo uterine 
sphincter and that the muscular contractions 
of the tube extend to the uterine cavit> but 
also indicate the different roentgenological 
phases m the tubal cavit> as follows 

I The iodized oil m the peritoneal cavitv 
IS absorbed b> the tube through capillary 
attraction and expelled into the uterine 
cavitj through muscular contraction 
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1 1 th Ij I th mm t f th I i <1 

th 1 po t th h tl no t tl ( ih th 
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When there art remntnt of pheenta 
the salpitiof* uterine jihineter remain >j>tn 
in some ea e thus leeiuntint, for istcmling 
infection 

t ] emnint of pheenta in the uterine 
ca\ite prxliiee in raentgenonram ideformita 
of the picture ol the eiMtv beeau e of the 
spiet occupied ba thee remnint in the 
uterine eaMt\ thu expHininj, the tleiorm 
itie of the tnan„ular picture of the uterine 
ca\it\ when lilletl >\ith iodized oil 

On fluoro">eopic examination of the uterine 
cuit\ Idled with iodized oil one max observe 
when the caxitx i occupied bx some foreign 
both that muscular contractions occur as. 
far a the neck ot the uterus 1 he> progress 
slowlx ometime taking the form of undula 
tions in the wall In ome case the contrac 
tion are energetic in other xerj slow In 
patients with hvperthxroidism thex take an 
energetic cour c In those cases in which 
there are remnants of abortions fibromata 
etc or pregnanex the c contractions are 
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xerx slow md in minx ei es ihej cannot be 
<lemon triterl 

Bikke { ) in iQ 7 bx means of utcro al 
ping(vn|>h\ demon trated the pre ence of a 
tubal sphincter not prexiou K known The 
tubes at the cornua are thickened in the shape 
ot a funnel whose ba e is toward the uterus 
I his funnel i sharplj delmed from the 
uterine caxitx just like the pxlorus between 
the stomach and the duodenum There i a 
snare formation seen m picture of all normal 
tubes which IS undoubtedl) produced bj a 
sphincter When the cornu sphincter and 
uterine enti of the tube are enlarged the 
resemblance to the stomach pjlorus and duo 
denum is still more striking Bx histolo teal 
examination Romckc f 51) was able to demon 
stratc the anatomical substratum of thi 
sphinctenc action 

Joachimoxits (iq) m iq 6 found the in 
jcction of iodized oils entirelj hirmless and of 
undoubted \ aluc m the di ignosis and locahza 
tion of submucou and intramural uterine 
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Fi 6 The tubal sphincters F particularly the left life In lent ti n / p iuc 11 v uterine fibroma an J 
are well shown The tubes are patent and the oil <lo\ s occlusi n at the 1 e nin jf th thrnus The occui 
ireely into the peritoneal cavitj fsott the larfeC amount ion flher htf llopim tul vould have 1 cenovcrlooke J 
of iodized oil m the peritoneal cavity / althouRh no had rel ance b en pla ed pon 1 nd n n the Pubm test 
symptoms were produced thereby For an explanation of The conditi n sho n h re s fre picntly followed ly pla 
the letters see the lesend for I igure centa acc eta 

mj omata and aliso of intraligamentous tumors m>omT of the uterus and ovarian cjsts the 
tvhen combined with roentgenological \isu method was \t.r> serviceable 
ahzation of the ureters By taking the Nalkc (27) found uterosalpingography of 
roentgenograms immediatel} after the mjec special value in the diagnosis of tubal obstruc 
tion with the patient Ijing down he found tion and the exact localization of the site of 
that contractions could be demonstrated in occlusion He emplo} ed the method in 90 
the normal uterus This method of invcstiga cases without admitting the patients to the 
tion makes It possible to diagnose infantilism hospital For roentgenological visualization 
antevcrsion retroversion and other dcvia of the uterus and tubes he first uses in 
tions m the position of the uterus and uterine sufflation of air and follows this procedure by 
tumors also to demonstrate patencj or the injection of a contrast material either 
occlusion of the fallopian tubes sodium bromide or lodipin Roentgenograms 

Cotte and Bertrand (8) in 1927 reproduced aremadewith theBuckj diaphragm Equall> 
Je illustrations presented with the article b> good pictures were obtained with either con 
Gregoire Beclere and Darbois (14) m 1926 trast material and no untoward efiects were 
'>hich illustrate the value of iodized oil mjec observed , j wv. i. 

hons and roentgenography m the diagnosis of Beclere (4) introduces lipiodol through a 
various pathological conditions lor the soft rubber tube with an olive shaped tip 
diagnosis of tubal patency it proved supenor that fits the uterine cervix m each case In 
to insufflation and in the differential diag order to avoid exercising too great prcbsure m 
nosis of pelvic tumors for example between jntroduang the lipiodol he has designed a 
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special uterine manometer that is attached 
to the s^rlngc nith uhich the injection is 
made The injection is made under fluoro 
scopic control o that the iodized oil can be 
seen entering the tubes and if the\ are 
patent passing to the peritoneum Bcckre 
has used this method in more than 59 exam 
inations and has found it of special \aluefor 
the diagnosis of tubal ob truction and pehic 
tumors 

Contrary to most in\estigators Odenthal 
{ 8) IS of the opinion that uterosalpingO£,raph\ 
with \arious contrast materials cannot be 
regarded as an ab olutely harmless procedure 
He reports two cases in which pathological 
changes re ulted from the injection of the 
contrast material In one of these cases 4 
cubic centimeters of 40 per cent lodipm was 
used There was no immediate reaction the 
patient lca\ing the hospital 3 days after the 
examination and feeling entirely well but 
within 10 daxs she dexeloped sxmptoms of 
peritoneal irritation with fever After 3 
w eeks of treatment the sy mptoms subsided 
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On the basis of their clinical experience with 
roentgenological examination of the uterus 
and tubes after injection of lipiodol Gr goire 
Bcclorc and Darbois (15) m 19 7 con 
eluded that this procedure is practical harm 
less and of great value in dngno is and as a 
guide to treatment It hows the location 
form and volume of the uterus al 0 the out 
line of the uterine cavitx and am pedun 
culated or other growths on its walls It 
further shows the outline and caliber of the 
fallopian tubes any obstruction and its exact 
location Contra indications to its use are 
acute infections with fever severe utenne 
hTraorrhage and suspected pregnanev 

Grtgoire Beckre and Darbois found that 
the differential diagnosis between uterine 
myomata and ovarian cvsls which is some 
times difficult is simplihccl bv the diagnostic 
use of lodizerl oil In cases of metrorrhagia 
the method shows whether or not an intra 
uterine tumor is present and indicates the 
best site for the removal of a ection for 
biopsy 

Luettge ( 4) introduces 10 to o cubic 
centimeters of 10 per cent lodipin into the 
utenne cavity with minimal pre sure He 
does not induce preliminary pneumoperi 
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10 ShoMn displacement of the uterus to Iht rij.ht 
and posteriorly The tubal sphincter is well defined Ilolh 
tubes a e patent and there i free oil in the peritoneal 
ca'it> Tor an explanation of the letters see the legen I 
for I I'Tire 2 

toneum 'I he roentgenoj,nms are made 
immediatcl> after the injection with a Buck) 
diaphragm From his experience with this 
method Luettge concludes that it is of definite 
'alue in gjnecological diagnosis espcciallj of 
tubal obstruction that it causes no inflam 
matory reaction and that it can be used 
outside of the hospital 

According to Randall ( 9) roentgenograms 
taken after the injection of iodized oilsinto the 
cautj- of the uterus and fallopian tubes 
indicate a sharplj limited field for «;alpin 
gostomj in the treatment of stenlit> m 
"omen He emplojed this method in 18 
^ses of closed oxiducts at the Alajo Clinic 
he roentgenograms indicate that in 6 of 
hese cases one might expect success from 
nperatue treatment for sterilit> so far as the 
of the tubes was concerned Two 
mesc patients were operated upon and in 
pre operative diagnosis was 
nhrmed One of the patients subsequently 
hecame pregnant 
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Stcinlurtcr and Brown ( < ' found llic in 
troduclionof iodized oil in 1 n ent^ciio^rq lit 
of value as an ud m iho diurnsi (t intn 
uterine conditions mural iibroids patt icv ^1 
the fallopian tube the \ u ibzation of tin 
size and position of the uterus the recognition 
of carlv prconancv and in the differentiation 
between intrauterine and extra uterine tu 
mors Thc\ recommended it as an adjunct to 
the Rubm test and have found the injections 
to be entirelj harmless . . , 

diagnosis of tubal pregnancj b> (imn the 
^efus m one case The filling of the u eru 
sho«cd a normal clearU ' 

area There was no taidence of atone of tli 

shrS an dhptrcal form The abdom.nal end 
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This sudden alteration m the transverse s>cc 
tion of the tube was attributed to the pene 
tration of iodized oil into the space between 
the mucous membrane of the tube and the 
deadua capsulans On of the basis of this 
finding a diagnosis of extra uterine prcgnanc> 
was made and confirmed at operation 
In a stud> of uterosalpingography in 55 
cases Reinberg and Arnstam (i and 30) in 
iq 6 found that whereas the normal uterine 
ca\it\ is a svmmetncal triangle the height of 
the triangle in the forward and backward dis 
placement of the uteru is shortened with the 
result that it assumes a spindle or segmented 
form U ith the fluoroscope and serial 
roentgenograms they observ ed mo\ ements of 
the uterus which they believed to be due to 
changes m the muscular tonus In most 
cases they found that the uterus tends to 
expel the contrast material through the vagina 
by a sudden contraction of its walls This 
muscular contraction may occur early or late 
but usually 15 to 20 minutes after the injec 


tion of the contrast material If the uterus 
empties Itself earh this same thing occurs 
when another attempt to introduce the con 
trist mitcrnl is made and it is impossible to 
make a roentgenogram in such cases There 
IS in addition to this method of emptying the 
uterus a second method viz the gradual 
expulsion of the contrast material throu'^h the 
fallopian tubes into the peritoneal cavity 
Peristaltic muscular contractions m the uterus 
could not be demonstrated with certainty 
Reinberg and \rnstam described a sphinc 
ter apparatus at the uterine end of the 
fallopian tube not previously recognized 
Under normal circumstances it is capable 
of shutting of! the uterine cavitv from the 
lumen of the tube by a contraction of the 
annular muscle fibers in the pars interstitialis 
The width of the zone of contraction vanes 
from I to I 5 millimeters The closure is not 
always complete By serial roentgenOe,rams 
an active peristalsis of the walls of the fal 
lopian tubes causing a rapid movement of the 
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Fj" 14 Uterus bicom s For an explanation of th 
’ctters «ee the le~end for Fj-^irc 

contents could be demonstrated This mo\e 
ment Ttas an antipenstalsis c\cept in ont m 
stance in \thich a propenstalsis was demon 
strated in that the uterus after expulsion of 
Its contents into the aagtna was again filled 
from the fallopian tubes 
^^lth regard to the clinical applications of 
uterosalpmgographa Reinberg and Arn^tam 
found the measure of greatest aalue for the 
following purpo es (i) to demonstrate the 
patenc\ of the fallopian tubes and localize 
am obstruction that ma\ be present (2) to 
differentiate utenne tumors particularK sub 
mucous and intramural maomata and (o) 
to diagno&e earh pregnanC) which is shown 
b% a filling defect and a rounder shape of the 
uterus due to atom The\ ne\ er observ ed an 
abortion due to the injection of iodized oils 
and bebe\e that its careful use is permissible 
in selected cases 

Nabmmacher (26) used uterosalpmgog 
raphx in g>necological cases and was able 
to corroborate the accurac^ of the procedure 
b^ the operatiae diagnoses Contrasting with 
the triangular shape of the normal utenne 
shadow there is a clear space at the point of 
flexion m retroflexion In metntis Isahm 
macher found enlargement of the utenne 
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ca\it\ and dilatation of tht ctiaia In 
utenne tumors there was a characteristic 
change in the hape and position 01 the uterine 
caMt^ In o\arian tumors on the contraiw 
the outline of the lube pro\ed to be normal 
Chronic adnexal inflammation showed its 
presence bx dilatation and stricture of the 
tube and finall} b\ di placement of the uterus 
Like most other workers Nahmmacher con 
siders uterosalpingographx the be t and 
safest means of demonstrating the fallopian 
tubes and he obserx ed no injurious effects in 
anj of his jO cases 

Cotte and Pierre (9) found uterosalpmgog 
raph> supenor to insufflation of the fallopian 
tubes for determining the cause of stenlitx 
confirming the work of other inxestigators to 
the effect that this procedure not onl\ demon 
strate^ the pre ence of obstruction but al o 
localizes the site of the occlu ion Further 
more it indicates the nature of the opentixe 
treatment required that is '^alpingo tomx 
excision of the pax ilion of the fallopian tube 
resection of the isthmus with implantation 
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into the uterus or— m cases of tit ease of the 
entire tube — transplantation of the o\ar> 
into the uterus In the experience of Cotte and 
Pierre utcrosalpingOt,raph> pro\ ed C pcciaU> 
useful for the diflerentnl diagnosis between 
hematosalpinx and oxarian exsts is a sub 
stitutp for intra uterine exploration in cases of 
metrorrhagia for the diagnosis of malforma 
tions and hvpoplasia of the uterus in dy 
menorrhoca and amcnorrh xa ind particularlv 
for the recognition and localization of tubal 
obstruction m cases of stenlitx 

THERIPEUTIC USE OF IODIZED OIL IN 
G\NECOLOG\ 

In m> earlier work with iodized oil m> ob 
ject w as onl\ to obtain roentgenograms of the 
lumen of the uterus and fallopian tube for 
diagnostic purposes B> this means I was 
enabled to recognize normal fallopian tubes 
(Figs 4 5 and 6) occlusion of one tube 
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onU I Figs 7 and 8) occlusion of both tubes 
(Fig i5andi6) encroachment on the uterine 

ca\it> b} neoplasms (Figs 7 8 and 9) 
uterus bicornis (Fig 14) and cptate uterus 
with pregnancy (Fit, it) In ca es of occlu 
Sion morcoxer the exact site of the occlusion 
xxas determined (Figs 7 8 15 and 16) 
However I haxe been reluctant to inject 
iodized oil in cases of pregnancy Although 
Heuser states that diagnostic injections do 
not interfere w ith normal pregnancx I hax e 
been deterred not so much b> fear of causing 
abortion as of doing possible injur> to the 
offspring In mj own opinion uterOofaphx 
should be emplox cd for the earix diagnosis of 
pregnanc> onlj when therapeutic abortion is 
contemplated and injurj to the offspring is 
of no importance 
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n i8 Showin dilatation of the falloptaa tubes \ th 
olstruclion bejond the ampulla. The fallop m tul es art 
® be>ond the ampull® and are detimlcl> al nor 

mal There is no free lodi ed oil in the peritoneal cavit> 
T reive wbic centimeters of iodized oil were require I to 
or lam this uterosalpm o ram I or an explanation of tht 
letters set the Ic end for t iRurc 


Invariabl) before taking ulcrosalpingo 
grams I ga\e m> patients prcliminar> m 
sufflations of oxjgen or carbon dioxide if 
these measures had not nlreads been cm 
plo>ed At the outset I had some miSe.iMng!> 
le t the oil might cause injury to the pen 
toneum or abdominal Msccra or transport 
infectious matenal from the fallopnn tubes 
into the pentoneil caMty Subsequent expe 
rience pro\ed that these fears were not justi 
fied 

If the objections x\hich have been men 
tioned xvere valid they vtould apply to an 
to the Rubin method \ct even 
Qngh the Rubin insufilations are widely 
used subsequent mtra abdominal complica 
ions are infrequent and practically all 
'orkers are now agreed that utcrosalpingog 
ap y may be employ ed w ith the same meas 
ure of safety 

suspect that injections of 
val!^^^ ™ght have possible therapeutic 
e in gv necological conditions but I be 
rpni ^ j^^^^^sted in this possibility when I 
ized that the oil could enter the peritoneal 

*■00$^ * ® p t d f m Str«c Y Gwecoioc 
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cavity without cau'juu injurv It \ i i i 
sontd that incc an nl e i) ibl i \ 
liberating, loclim. could b( iiijccti I i i t 
reach the peritoneal ca\it\ \i h it cntulin 
serious consequence the u i oi tin uli tain, 
might possibly be ittended with iht r i[j( ii1ie 
advantage^ 

I was encouraged in ny inve tig itu n oi tli 
therapeutic possibilitie ol H)(h7e{| oil b\ the 
expentnee of H M LiUlc 2,1 )i the Mon 
Ircal General Hospital who t work I hive 
quoted elsewhere Little suecessfullv used in 
jections of 10 per cent spirits of turpentine in 
liquid paraffin in the treitmcnt of infected 
fallopian tubes as follows After laparotomy 
the pus if present was aspirated through a 
puncture in the wall of the tube and i to 3 
cubic centimeters of the turpentine parafiin 
mixture was slowly injected the abdomen was 
then closed without drainage After this 
treatment Little observed no untoward 
effects and some of the patients sub equcnllv 
gave birth to healthy children This pro 
cedure of course should be attempted onl\ 
after acute sy mptoms of adnexal inflammation 
have subsided 

It is perfectly plausible that an iodine 
liberating preparation prov ed roentgeno 
logically to enter the fallopian tubes after 
mtra uterine injection should give therapeutic 
results similar to those obtained by Little 
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In that t.\ent it ttould be obMou \\ better to 
empk\ the treatment b^ thi nute rather 
th tn ifCcrIaparit)m\ 

\ ur\e\ )J the literature on the therapeu 
tie u e )f in li/ed oil aicliU eer\ little m 
tirmdli II ^ ct It will lj ree tlletl that 
lipiodol we ori„iiull\ u cd lor thenpcutic 
purpn e btini. idmini tered In intnmus 
cular injecinn for the purpo e ol bw iodine 
medication It was onl\ when opaque spot^ 
were notieerl on rocnticno^rami. loop alter 
such injections that Sicard and I ore tier ( > , ) 
in 19 applierl it tr nentgen ra\ dugno 1 
In our enthusiasm tjr (he diagnostic use <if 
iodized oil wc hi\e largeU forgotten its 
original therapeutic application Pec nth 
howe\er Pinil^ill f n I ha obtained excellent 
rc ults in the treatment of surj,ieal tuber 
culosib b\ intnmu cular iniections of ster 
ilized peanut oil combined x\ith a small 
quantita of tincture jf iodine 

Sicard 1 remarks thit lipiodol possesses 
noteworlhv therapeutic properties In hi 
experience rheumatie pains are considerable 
]inpro\edb\ lota) injeetions the introduction 
of 5 to :o cubic centimeters into the painful 
region sufficing The injection should be 
deep preferable reaching the lex el of the 



Ixinc Sicard obtained escellent result with 
thi thcrapv m sciatica In lumbago acral 
epi lurd injcctnns worked wonder Frr the 
irticul ir pains of arthritis pen articular and 
ometime intra artieulir injections of lipiodoI 
likcwi c proNcd nl \aluc 

lorto ( 7) belitxcs that the subarachnoid 
injection of iodized oil is of \ aluc in the treat 
ment of 1 ott s di ea e Other than initial 
he uJachc anti parT thesias in the low er bmb 
he has ob creed no harm following this pro 
cedure Torto is of the opinion that the direct 
Kidine merlieation to the region of the di ea cd 
\trtcbrc should constitute ideal therap\ and 
that the slow but continuou absorjition rf 
iodine in proximitx to the le ion should he of 
di tinct therapeutic \alue Howexer further 
m\e tioation is required on this subject 
Graexinghoff (lO m 19 7 reported then e 
of lodipin m a case of staph\ lococcu infection 
of the \ entncle of the brain w ith suppuration 
Six cubic centimeters of lodipin were injc ted 
into the right lateral ventricle which was 
markedh dilated Sex era! conxulsions oc 
curred immediateK after the injection Thi 
reaction xxas followed b\ delinite improve 
ment in the general condition a drop in the 
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Fi" 22 The same ca'ie as m I i;.ur i afi rtlc il ha 
1 een alio ed to dram oil and a sound intro iucc 1 1 > orient 
the po ition of the uteru Compare th s p lur with 1 1 
urc 0 from the same patient which ho slulalditcni n 
but no f ee oil m the peritoneal ca itv 3 la> ft th 
injection lor an c planation of the ktltr th 
legend for Fi urc 

temperature g'un in tvcitht ami reduction in 
the number of con\ulsions The improacmcnt 
continued for 2 weeks but after that period 
the child grew worse and died 5 da\s after 
the lodipin injection Autops> showed ncarl> 
4 of the 6 cubic centimeters of lodipm injected 
still in the \entricle Ihc other \cntrielc 
showed inflammation of the walls which were 
co\ ered w ith a thick suppuratit e exudate the 
walls of the lateral \entriclc were 

smooth and normal This change in the right 
\entncle Graeainghoff attributed to the 
action of the lodipin 

In one case of hTmorrhagic tuberculous 
pericarditis Castex (5) performed a thera 
peutic pneumopericardium As the roentgen 
ray appearance suggested the presence of ad 
hesions 20 cubic centimeters of lipiodol was 
introduced after the withdrawal of 100 cubic 
centimeters of exudate The roentgen ra> 
examination after this injection showed no 
CMdence of adhes-ions The lipiodol pene 
trated into the meshes of the inflamed tissue 
of the pericardium and remained there Re 
pcated injections were gi\en at interxals of 
S to 14 dajs but the) had no definite ifi 
fluence on the pathological changes in the 
pericardium the disease running the usual 



1 1 21 \ m Icadin ute 0 alpmgo„ram f om which 

one would b lie t that the 1 ft fallop an tube was occluded 
C mp r thi likur withliure 24 I or an e plamtion 0 
the ktters ee the legend for I urc 2 The iodized oil 
how the uteru tub fnsrmalsie The ight cornu 1 
sliLhlh di pU el to the r ht tliecer\iv to the left The 
rikht f Hop an tube is 11 1 lied itl iodized oil throu hout 
Its e ti € t nt The left tube 1 not sho n Note that 
th re IS a well del ned phmeter at th ht cornu 


course Injections were well tolerated There 
was little or no absorption of lipiodol as was 
demonstrated roentgenologicall> 

Minvjears ago MeShane (25J injected oil 
of sesame into the trachea and bronchi for 
therapeutic purposes Jones and Jamison ( r) 
believe that slow liberation of iodine following 
the injection of iodized oils into the bronchi 
exerts a distinctl) antiseptic influence and 
that iodized oils are therefore of value in the 
treatment of lung abscess bronchiectasis 
and chronic bronchitis Ballon and Ballon (3) 
note that iodized oils are beneficial in the 
treatment of bronchiectasis lessening the 
cough and diminishing expectoration 

Cotte and Bertrand (6) in 19 6 were per 
haps the first to suggest the therapeutic use 
of iodized oils in g>necologv The> observed 
at that time that lipiodol has a powerful 
antiseptic action andwoulddcstro) anj micro 
Qj-^anisms in the fallopian tube after intra 
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Uterine injection \lthough the> UiCtI lipiodol 
for diap,no tic purposes m more than 5 000 
ca es of acute or subacute inflammation of the 
fillopian tubes the> ne\er noted an> nsc in 
temperature or an> unfavorable reaction due 
to the introduction of the oil Thev therefore 
bU},j,e ted that the injection of iodized oil 
might prove a useful therapeutic measure 
earh in the course of salpingitis and that it 
might result in earlj recovery and prevent 
tubal obstruction 

Joachimovits (ig 20) observed that in 2 
cases of profuse Icucorrhcca and 1 of non 
gonorrhoeal endometritis there was a marked 
diminution of the uterine discharge after 2 
mtra uterine injections of lodipin the sub 
stance remaining in the uterine cavity for a 
considerable period 

Cotte and Iicrre (9) gave mtra utenne 
lipiodol injections m 0 cases of acule adnexnl 
inflammation without harm believe 

that in certain conditions the iodized oil 
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may have a favorable influence on the 
pathological process in the fallopian tube 

Having in mind a possible therapeutic 
effect from tlie transutcrine injection of 
iodized oils and also being reluctant to use 
force m cases of salpingitis on account of a pos 
sible danger of forcing septic material through 
the fimbriated extremity I have made it a 
practice to inject the oil slowly and with great 
care Under my direction a Luer sy nnge with 
a manometer attachment is being perfected in 
order that the pressure may be readilv deter 
mined A pressure of 30 to 40 millimeters 1 
sufhcient and ordinarily the amount of mate 
nal required to fill the uterus and fallopian 
tubes IS 4 to 5 cubic centimeters By a pre 
liminary cvtmination of the internal organs 
one can usuallv estimate the amount of oil 
required in a given case Furthermore since 
roentgenograms are made concomitantly 
fluoroscopy may be used to gauge the amount 
required to hll the uterus and fallopian tubes 
without forcing excess into peritonea! cavity 
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In se\ cnl of m\ ciscs of quicscent or chron 
1 C salpingitis the iodized oil appeared to haae 
pronounced thcrajicutic effect 1 he most 
striking results were obt lined in C isc 14 
tht details of mIucIi ire gi\en under the case 
reports \\ hen the injection is bcinp, made for 
diagno tic purposes onU it is not necessarj 
to take the pressure 

It cannot be emphasized too frequenth 
that if too much force is used m the injection 
a spa'^m ma^ occur in the musculature of the 
uterus and the fallopian tubes as a result of 
which the patient experiences a sinking cn 
nation or esen sharp pain Earlier in this 
article I ha\ c referred to the sphmcteric action 
of the mu cular bands at the uterine cornua 
commonh called the tubal sphincters and 
this function is exemplified b) the hnding 
showninl igures;5 6 8 10 21 3 24 and 2^ 

The existence of this sphincter furnishes the 
real reason nhi force should be aioidcd in 
the injection of iodized oil or the msufllation 
of gas For one who has not required the 
sense of touch b> which to gauge the amount 
of pressure being emplojed the use of a 
sjnnge with a manometer attachment has 
obxious ad\antages 

\\ ith regard to the application of the Rubin 
test one must bear m mind that the formation 
of a pneumoperitoneum during transutenne 
msufllations of gas does not gi\ e an absolute 
diagnosis concerning the permcabihtj of the 
fallopian tubes In Cases 5 and 6 insudHtion 
was followed bx all the CMdences of free 
entrance of air into the peritoneal ciMt> 
The mercurx in the manometer rose onl\ to 
100 and 104 millimeters rcspeclixelj and 
then dropped rapidlj to 60 shoulder pain was 
present and roentgenological examination 
established the presence of air in the pen 
toneal caxitx \et the utcrosalpingograms 
proxed that onl) one tube was patent m 
each case 

In Case 8 high manometer readings reach 
ing 210 millimeters were obtained dunng the 
insufflation of oxygen notwithstanding the 
fact that sexeral attempts xxere made during 
the same sitting \et xxhen iodized oil was 
injected the fallopian tubes opened up and 
showed the true condition to be not obstruc 
tion of the fallopian tubes but a shortening of 


the right adnexa and a displacement of the 
uterus to the right causing a kink in the 
fallopi 111 tube In ( ases i and i ? the in 
sulJl ition readings were high without a 
second ir\ drop and it was the uterosalpingo 
grams alter the injection of iodized oil that 
loc ited the occlusion which w as at the cornual 
ends ol the tubes 

I do not mean to belittle the xalue of the 
Rubin insufflation test for the fact that this 
dia^nostiL proiedurc has been \xidel) utilized 
the world oxer is suflicient exidcnce of its use 
fulness but I do behexe that uterosalpingo 
grams tiken after the transutenne injection 
of lodizeil oil gix c a more accurate and a 
more detailed picture of the peU ic lesion 

It lb important to take sexeral plates at 
different angles otherwise sexeral shadows 
ma> be superimposed and thus lead to an 
error in diagnosis In Figure ^ for example 
the left fallopnn tube appears to be occluded 
but in reaht> it is hidden behind the uterine 
shadow as shown b> Figure 24 It is adxis 
able to take one picture after the oil has been 
allowed to drain olT from the uterus As some 
oil remains in the uterus and fallopnn tubes 
for a time shadows of these organs will 
persist On the other hand the persistent 
absence of a shadow of the fallopian tube in 
uterosalpingograms taken when the uterus 
and tubes are hlled with oil and again after 
the oil has been allowed to dram off xxould 
indicate that tlie oil did not enter the tube 
and that it is therefore occluded The latter 
condition is shown in Figures 16 and 17 
which indicate that the left tube was cntirclj 
occluded while the ri^ht was onI> partially 
and incomplete!) filled 

In m> mxestigation I cmplo)ed lipiodol 
xxhich IS a chemical compound of popp)secd 
oil and iodine solution 

evSF REPORTS 

C\sr I Normal utcrosalpin„ogram B C aped 
35 married II vears complained of pnmarv sterilitj 
leUic examination rexcaled an anteflexed but 
fretlx movable uterus of moderate size The cervix 
xxas directed downward and forward The introitus 
wax normal The adnexa appeared to be normal 
The patient received a transutenne injection of 5 
cubic centimeters of iodized oil after which the utcro 
salpingogram was taken The result is shown in 
Figure vxhich maj be taken as an illustration of 
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th normal p ijl g ns \ roentgenogram taken 
2a hou aft th i j ti n sho d the lod zed oil 

fr Iv di tril ut i throughout the pcntontal ca ta 

(Fg 31 

Cv E bh rp anted xion of uterus L G ag 1 
2 ma r <i 3 \ 3 com/ Ja nc J of primary slcril tj- 

0 1 1 1 amin ti n th ut rus as found to bt 

harpl\ tnt fl X ! 1 it fr h mo able The adnexa 

n t p Ip bk Uh n QX\gen i sufllalions \ re 
g n th pr r r i h i 00 millimeter \ithouta 

I p th u\ ral attempt i male to 

t r th gas thr gh but th v trt all uns cas ful 
{ oul 1 be i t rmincd Th c as no fall 1 
t! [r r It t n as ncgati r c tgenol 

g I \ m nat in Ji I n t h p tumop ritontum 
n i th I ti t lid n t mphin of h ul ler pain 
Ih p t t r 1 i nj ction of 4 5 cubic 
tim t r f 1 z i ( il ft r h eh s al 
tg 1 g am t kt Not ith tin 1 ng th 

It f th Rub n t t th f II p an tub er 
f u 1 t b pat nt 1 i ther a f lu oil m the 
t It al t\ Th t\p I [ clur of sharp 
t 11 X n 1 h I igur 4 Th s s th t\p 

f h hth DuJ(\ p aiion on the cervix 

m \ fl I a r f th st rilit 
Ca E3 M ng conic Ic \ix the right fallopian 

1 I 1 gh in th I 1 S W ag 1 3 main I i 

\ ar mpl n 1 of pn 1 v st rilu> On fKlvic 

It th ut u as fo nd to be f small 1 
I m h t d pla d t the r ght Th cervi 
a 1 ng an 1 1 I \ ith a p h I t rn I 

\ft r th i je t on of 4 ub c nttmeters of 

I [ i( th ut rosilpi g gnm 1 i ll\ confirm I 

th i nd gs obtii I on manu I xami t on 

G 8 S) 

Case 4 Markc 1 sph ncter ct on it the utcr nc 
c T u If B aj, d 22 ma I d 2 > irs c m 

pi 1 of p ima V stcnhtv The utcrosilp ng gram 
wastaknaft th injc t onof 8 cubi centim t sof 
1 h d 1 (tig 6 ) 

Ca n s Inde tati n p lu c 1 b> a uterine 
fb ma and t lus on at the b ginning of the isth 
mus b L gd3i ma edavear complai cdof 
primir> t 1 tv Hr menstr al pe 10 I oc urred 
} 3 ceks and 1 stc 3 7 dav s On manuai exam 
I iiti n the ut ru as found to be a (efi xed and 
I ghtlv nlargcd Thr etvvout mcfibrom>o 
m ta one b ut 5 c nt met rs m d amet r at the 
fu dus It m jorportonappa cntlv formi g part of 
the ut n all th oth r bout 3 cent meters in 
1 am tc I cat d it th ight cornu Two da>s 
prior to the nj ction of 1 1 z d 0 1 the patient as 
n ufflit 1 with \\g n \s a sho n bv all the 
standa d s gns includi g th r entg nog am the gas 
nt ! th p tnalcavitv eadilv andgaveno in 
li at of the e ist nee of bstr t n at the right 
cornu The uter s Iping g am outlin d th ind n 
tati n pro luc 1 b\ th hbr mvoma at the fun 
d s anl it ho cd that the right isthmus \a 
occlud d fF g 7) Sho Id thi patient become 
P g ant i\ expect the de elopment of 

pi enta ic ta s n t a fib oma so locate 1 ma> 


produce an atroph> of the overling endometrium 
a condition which is often the forerunner of placenta 
accrcta 

Casb 6 Occlusion of the fallopian tube at the 
b ginning of th ampulla R D aged 30 com 
plained of primary sterility Menstruation occurred 
everv 4 we ks as of 4 la>s duration pai ful and 

thmod ratttlov On manualexaminat ontheuter 
us asfoundtobcofmo leratesizcandfrcel) movable 
On the right si i of the uterine isthmus a fibromjoma 
about 6 c ntimeters in diam ter was palpated 
\ftcr insufflation v ith oxvgcn the p cssur reached 
onl> 104 millim t rs an 1 Ir pp d rapi 1!> to 60 
m Him t rs It v oul 1 5 m from these fn ling th t 
the tub were patent But the utcrosalpingigrarn 
tak n ftcr th injection of lodiz 1 oil (F g 8) 
showed th right fallopian tube to be occlude 1 at 
(he b g nning of the ampulla an 1 also 1 I cate I an 
ar a of pre ur from the fibromvoma on the right 
SI le of the uterus 

Case 7 led ncuhted uterine fibromjoma en 
croaching upon th uterine cavitj I S aged 20 
ma ncl 4 tear had had 2 stillbirth at term 
Ro ntgc logical studj after the injection of lodiz d 
il (I ig 9) sho cd both fallopian tubes to be patent 
\ Ith a small fbroma on the right side encroach g 
upon th u(e me cavitj Th c as a larger ped n 
c late I fbroma on ih left side 

Case 8 Di plac m nt of the uterus to the right 
and po tcriorlj ell defined sphincter at the uterine 
cornu E A age 1 34 ro rriedfijears complained 
of p I ar> stctililv Soon after marriage she was 
ill for s al \ oks v ith pch c intlaromation 
Insufflation with 0 jgen resulted in a pr s ureof 10 
miU miters an 1 th re was no drop The presence of 
gas m the pcriton al cavit> could not be demon 
strated b% a scultat on should r pain or roentgen 
gnm Aflc the iransutcrine inject 0 of 6 cub e 
centimeters of 10 I d oil the uterosalp gograms 
II Ig 10 and j) shov cd free 0 1 m the p ntoneal 
cavitj p o\ ng that both tub s were patent Thej 
al 0 sho cd the utc us to b mark llj d placed to 
the ght and backward int the hollot of the 

crum There was a v ell defned sph ncter in the 
J ft uterine cornu 

Case 9 kmiullarj portion of the tube dhe ent 
to the ut rus K L aged 31 ma red7)ears gav 
a h storj of having had pelvic disease several \ears 
prcviou I> On manual examination the uterus as 
found to be somewhat cnlarg d and to lie cl e to the 
right p Ivic all In ufllation ith 120 cub c c ti 
meters of xvgen result d in a pressure of is® 
mllimct s dropping to i o m lliraetcr The 
entrance of gas 1 to the pent eal ca tv v as con 
firmed bv ausc It t on eflex sh uld pa n and 
pneumoperito cum rocntgenolog callj' visuali eel 
Th uterosalp ng gram fF g 12) sho 1 both fal 
lopiantubst be patent but th ampullary port on 
of the right tube v as adherent to the post or sur 
face f th ut rus 

Case 10 Double uteru ithp gnancj Mrs F 
6 weeks p g ant wa fou don manual examination 
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to have a double uterus ihc utcrohalpinRogram 
taken after the injection of lodiztd oil revealed the 
conditions graphicallv fFig 13) 

Case II Uterus bicornis S D nged 3S mimed 
5 >cars complained of pnmirv sterilitj After the 
injection of iodized oil the utcrosilpinRognm 
showed a uterus bicornis (Tig 14) 

Case 12 Occlusion of both tubes at the cornua 
C E aged 30 marrietl 2 ^ vciris compliined of 
piimai> stenbl> She hid suffered foTmer\> from 
profuse leucorrhcci On manual eximmition the 
uterus was found to be of moderate size ante 
flexed and movable Ihc adnexa were thickened 
After insufflation with oxvgen there was no evidence 
that the gas had entered the peritoneal cavitv 1 he 
utcrosalpingogrim taken after the injection of 
iodized oil fhig 13) showed occlusion of both 
fallopian tubes at the cornua 
Case 13 Occlusion of one tube at the cornu 
S G aged 29 married 6 jears comphine 1 of 
pnmarj steriiitj Eighteen jears prcviouslv she 
had had an operation for ruptured appen lix b 
years previously one for intestinal obstruction On 
manual examination the uterus was found to be 
moderate size anteflexed and simstroverted The 
adnexa were not palpated \\ ith ox) gen insufflation 
the pressure reached 00 millimeters and there was 
no drop After the injection of iodized oil the 
ulerosalpmgogram (Fig 16) showed a uterine 
shadow of normal size but displaced to the left 
A small portion of the isthmus of the right fal 
lopian tube was mcomplctcl> filled with the oil but 
the remainder was occluded The left tube was 
occluded at the cornu In order to remove any 
doubt that the left fallopian tube might be patent 
but hidden behind the shadow of the uterus a 
second utcrosalpingogram was taken after the oil 
was allowed to dram from the uterus dig 17) 
This picture likewise failed to reveal any shadow re 
ferable to the left fallopian tube 
Case 14 Therapeutic cfTcct of iodized oil I have 
referred to this case in my previous paper in Sur 
gfrv Gynecology and Obstetric's but I am men 
tiomng it again because I have subsequently ob 
served a remarkable therapeutic effect following the 
infection M B aged 34 had no children She 
had had an abortion ii years previously and was 
very ill at the time Since then she had suficreel from 
abdominal pam which was worse at the menstrual 
periods Backache was severe Pelvic examination 
revealed a retroposed uterus of moderate size The 
jaUopian tubes were thickened and readily palpable 
rhere was more pronounced thickening at the distal 
portions giving the impression that the tubes were 
adherent to the lateral walls of the pelvis The 
patient received an injection of iodized oil on 
February 8 19 7 and was subjected to rocntgenol 
ogical study The roentgen ray findings arc shown 
m Figures 18 19 and o 

In November 19 7 10 months after the first 
uterosalpingography another roentgenogram was 
taken after injection of iodized oil A normal utero 


salpingogram was obtained (Fig i and ) Both 
fallipian tubes were patent and of normal contour 
and friL lodizctl oil was seen to enter the peritoneal 
cavitv Ih re was also a well defined sphincter at 
the uttrint, tirnu on the right side A\e cannot dis 
regard the possibility that the injection of iodized 
oil lo muitli prcviou Iv was the essential factor m 
bringing about the restoration to normal conditions 

( \ I Misleading ab ence of a tubal shadow in 
ulcr dping grim R J aged 29 mimed 9 
years complained of primary sterility Soon after 
marriage an ib lominal operation had been per 
formed for peUie disease Four insufflations had 
b en jcrlormtc! within a period of vears without 
obtaining entrv of the gas into the peritoneal cav ity 
Vflerioliz 1 )il had been injected the uterosalpingo 
gram etmed to show occlusion of the left fallopian 
tube iFig 3) but when an exposure was made 
from a diftercnt angle (Fig 4) it was apparent that 
the lett falloj lan tube was not occluded but merely 
con laltl bthml the shadow of the uterus The 
tin lings ID this case emphasize the importance of 
making plate from different angles 

1 The conscn‘5U^ of opinion of the great 
majority of invetigators who ha\e em 
ploy ed lodiztd oils for roentgcnolOoical visuali 
/ation of the female genital organs is that the 
procedure i«. entirely sale and harmless and a 
most valuable addition to our equipment for 
making gynecological diagnoses In my 
experience it not only supplements but 
frequently supplants msuflhtion of gases 

2 Uterosalpingography gives us a vivid 
picture of the conditions existing within the 
female genital tract 

3 The most v aluable use of uterosalpingo 
graphy is for the recognition of occlusion of the 
fallopian tubes and the localization of the 
site of the obstruction 

4 In many gy necological disturbances 
uterosalpingography giv es us exact informa 
tion that can be obtained by no other means 

5 There is a definite sphincteric action at 
the uterine cornu sometimes called the tubal 
sphincter 

6 Mv experience leads me to believe that 
the transutenne injection of iodized oil may 
have definite therapeutic advantages in sub 
acute and chronic conditions of the fallopian 
tubes 

7 A case is described in which utcrosal 
pmgographv revealed dilatation and occlu 
sion of both fallopian tubes but in which a 
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second utcrosilpingojjnph} lo months later 
ga\e an entircK normal picture Iherc is 
reason to belic\e that m this case the slow 
liberation of iodine within the falloimn tubes 
had a jironouiiccd therapeutic effect 

h V new sjnnge equipped with a mano 
meter and spCLitKalh adapted to the trans 
uterine injcution of K di 7 <.d oil is described 
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E \PrRIENCE m the treatment of 
benign prostatic obstruction dunng 
recent jears has led to the deaelop 
ment of certain principlcb ^\hich ha\c con 
tnbuted matenallj to the reduction of the 
mortalit} rate and to the safet> of surgical 
treatment of the disease Recognition of dis 
case associated i\ith prostatic obstruction 
directU or mdircctl) the result of the obstruc 
tion as ^\ell as recognition of disease coinci 
dent with prostatic obstruction incident to 
the age at which prostatic disease occurs has 
seraed to weld the interest of the intcrni t 
urologist and surgeon in the treatment of this 
condition 

Often graa e organic disturbances arc asso 
ciated with prostatic obstruction and although 
obstruction ina> be primarily signiiicant the 
coincident organic disease must be reckoned 
^Mth in the treatment of the patient The 
Stresses and strains of life result in degenera 
ti\e changes m the cardiovascular s>stem 
The renal cxcretorj mechanism is usuall> 
dircctlj affected b> prostatic obstruction and 
renal msufficiencj results howcaer renal 
function ma> be impaired directl> by organic 
disease of the cardao\ ascular s>sttm m the 
absence of prostatic obstruction WiUius 
studied the records including electrocardio 
graphic data of a large series of cases of pro 
static h>pertroph> and noted cardiovascular 
disease m 42 per cent He concluded that the 
incidence of cardiovascular disease is higher 
v-ith prostatic obstruction than with manj 
other diseases during the same decades indi 
eating that cardiov ascular disease is aggra 
vated by persistent unnar> retention 
Unquestionably renal insufficiency is a fac 
tor m decreasing cardiovascular reserve in 
prostatic hj'pertroph) The improvement of 
the cardiovascular re:>erve coincident with 
improvement of renal function following 
gradual decompression of the bladder and 
prolonged urethral or suprapubic drainage is 

R adbef th WesimS gic lAssociati 


noteworth> in conjunction with Willius ob 
scrvation on the incidence of cardiac disease 
in cists of prostatic hvpcrtrophv I have 
observed numerous patients in urasmic states 
and on the point of a cardiac break whose 
cardiov a cular renal reserve has been so re 
stored bv drainage that operation could be 
performed safely and successfully 

It IS imperatne to the successful treatment 
of pro tatic obstruction that the condition be 
looked on from a general medical point of 
V lew not alone by the urologist as a disease of 
the urinary tract not alone by the surgeon as 
1 lesion requiring operation but by the intern 
1st as a SNstemic disease for there are aspects 
which may be best appreciated by the 
phy sician 

I have recently reviewed a series of 1000 
consecutive cases of benign prostatic obstruc 
tion m which suprapubic prostatectomy was 
performed The review serves as a basis for 
certain facts and observations presented here 

INCIDENCE AND SURGICAL INDICATIONS 

True adenomatous hy^pertrophy comprises 
about 83 per cent of benign obstructing pros 
tatic Icbions the remaining lesions being of 
the inflammatory or prostatitic tyTe While 
the inflammatory type is encountered often at 
an earlier age than adenomatous hy^pertrophN 
there is little difference in the age incidence in 
cases of obstruction and retention from the 
two types of glands Prostatic fullness and 
enlargement is found on careful digital ex 
ammation of more than 50 per cent of men 
aged 50 vears howe\er the incidence of 
obstruction and the symiptoms of benign 
prostatic disease are rare at that age or under 
that age The average age in this senes is 
64 years (Table I) The amount of enlarge 
ment of the gland can often be ascertained on 
careful digital examination A small gland 
may produce intra urethral obstruction and 
complete retention On the other hand a 

Onuli N b k Dec mbe S md 9 9 7 
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T\BLEI — \Gr or ONE TIIOUbVND 
r MIENTS 
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huse]ntra\e ital ghnd ma\ proMcJc adetjuatc 
urethra! j)a agt withe ut urinar\ rtlentmn 
1 he moderate si/t 1 ^,land is the usual en! irge 
ment preduttne of retention freejuene} 
ditheulte and o forth { I able II) Ihe large 
ghnd (gra led 4) become surgical at a slightK 
later a„c than the mailer gland (lable Illj 
indicating that eacn though there is \er> 
marked intravesieal enlargement mechanical 
ob truction ma\ not occur earl> 

I xpencnce has e tabh hed the indications 
for operation on the basis of pro talic enlarge 
ment and residual urine I xcept under the 
conditions of moderate or marked enlarge 
ment of the gland without urinar> retention 
or re idual urine proiluctivc of frequenc> 
pain difficultN and so forth should prostatcc 
tom\ be undertaken without reservations on 
the amount of benetit that ma> be expectedr* 
Cx toscopic examination is hardlj to be rec 
ommended in all cases of prostatic obstruc 
tion however a small gland witli no appre 
ciable enlargement but with sjmptoms simu 
lating those of prostatic disease without ob 
struction usuillv requires cj stoscopic exami 
nation Braasch and his associates have fol 
lowed the principle of emplojing c} stoscopic 
examination onlj m those cases in v^hich 
ob creations on digital examination do not 
unreser\edl> explain the unnar> sjmptoms 
In other words without entering into a con 
sideration of the svmptoms and diagnosis of 
prostatic disease it is essential that all sudi 
case should be given careful urological con 
sideration Too often normal prostate glands 
ha\e been removed for svmptoms produced 


xauLE II — nrcKi e of enl \rgement of pros 

TATE CLVND DETFRMINFD IN riGlIT IIUN 

DRED V\D SEVrS CVSES U\ RECTAL PVLPA 

TIOV C\STOSCOP\ OROPFRtTIOS 
E 1 R m C P I 

I d J 79 8 7 

t ) I 39 48 S 

tral Ij 74 33 9 

t d d 4 63 7 8 

bj lesions higher in the unnarj tract and 
readily revelled b> careful examination 
I clcntionand residual urine when definitelj 
altributetl to the prostate form the true indi 
cations for prost vtectom> It is questionable 
whether prostatectomy should be considered 
in the absence of residual urine or retention 
unless the gland is extremely large and fre 
qucncy resulting from decreased bladder 
capacity causes di ability Certainly prosta 
lectomv for the removal of a small gland not 
produem" obstruction but for the purpose of 
relieving the major symptom of frequency 1 
not accompanied by re ults which would jus 
tify the operation Obstruction must be pre 
ent to «omc decree before one may expect 
justiliable results and usually the results are 
gocKl in proportion to the degree of obstruc 
tion present 

In this sene of 1000 cases urinary reten 
tion requiring catheterization had existed m 
more than 50 per cent Ihc retention varied 
from one acute attack to chronic or continuous 
retention requiring constant catheterization 
About 23 per cent of the patients on admi 
Sion to the clinic or to the hospital h id either 
complete retention or were retaining urine to 
the full capacity of the bladder m many 
instances there was involuntary leakage 
This IS a higher incidence than previously 
noted In an earlier senes of cases the inci 
denct of complete retention was about 16 
percent Obstruction unless to the de ree of 
complete retention usually results m only a 
moderate amount of residual urine In this 
senes the amount varied from 30 to 300 cubic 
centimeters in approximately 66 per cent 
( Table IV) The size of the gland fails to serv e 
as a criterion of the degree of obstruction 
(Table V) except that a higher percentage of 
large glands are productive of complete re 
tention than the smaller gland 
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T\BLE III — ^ACE OF PMIFNTS AND DEGRFF OF 
ENLARGEMENT OF PROST\TL Cl \ND DETER 
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PRE 0PER.\T1\’E TREmtENT 

Experience has '^ho\\n thTt the patient with 
prostatic obstruction is as a rule a poor sub 
jeet for immediate operation It would seem 
that the patient who has been about his work 
and who on examination appears to be in good 
phjsical condition with satisfactoia cardio 
\ ascular s\ stem and little or no demonstrable 
renal injury resulting from moderate obstruc 
tion and unnar\ retention should not expen 
ence particular hazard in immediate opera 
tion This howeaer is not the ease Some 
time ago in a review of the relationship of pre 
hminarj treatment to mortaht) rate following 
prostatectomy I presented data showing that 
the mortality rate m the apparent relatively 
preferred surgical risk if operation was per 
formed wathout pre operative preparation 
approached very nearly that accompanying 
prostatectomy after adequate pre operative 
treatment m the group of eases in which the 
general condition was poor and there was 
marked renal insufTicienev^ infection of the 
urinary tract and cardiovascular disease 
The merits of preliminary treatment in all 
cases have been definitely established and it 
may be asserted that prostatectomy should 
never be performed without a period of pre 
hmmary treatment Drainage of the bladder 
IS of prime importance and unless there arc 
good reasons for cv stostomy drainage should 
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be cstibhshed by a permanent indwelling 
urcthril catheter and continued until the 
cardiov 1 cular renal reserv c has been restored 
to the point of relativ e safety for operation 
During the last ^ years in the clinic the 
principle of preliminary treatment m all cast 
for a minimum of 10 day s has been earned out 
A period of from loJo .iz days, of urethnl 
catheter drainage m those patients in reli 
tiv e!> good condition comprising a group th it 
was formerly operated on without prcpari 
tion has resulted in marked reduction of mor 
t ihty rate Permanent urethral catheter 
drainage of the bladder is the methodof choice 
for It facilitates the one stage visualized 
operation Suprapubic drainage is necessary 
under the conditions of associated vesical 
lesions such as stones and diverticula and in 
those cases of marked renal msufiicicncv re 
quiring a long period of drainage preliminary 
to prostatectomy Intolerance to the urethral 
catheter likewise occasionally requires supra 
pubic drainage but in my experience this 
occurs m only about 6 per cent of the patients 
Suprapubic drainage as such provides an c\ 
ccUcnt method of preparation and insures the 
greatest safety in the management of patients 
in poor general condition however that it 
justifies adoption in all cases is questionable 
The disadvantages of inaccurate subsequent 
prostatectomv places it in disfavor as a meth 
od of choice in comparison to urethral cathe 
ter drainage with the subsequent one stage 
visualizeii operation During the period of 
drainage stabilization of renal function occurs 
with marked improvement in the general 
ixindition of the patient who has experienced 
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T\ISLF\ — \MOUNT OF RESIDUVL URINE AND 
DEGFEE OF ENL\rGEMENT OF IKE PROSTATE 
GLAND IN SrVEN HUNDRED \ND THIRTY 
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much depletion of orgimc rc er\c In this 
senes uprapubic dninage was the method 
nf choice or necessitc in the prc operative 
management m 28 8 per cent of the pxtients 
Inasmuch as suprapubic drainage was rc 
served for those patients m poor general con 
dition and those with complication it is natu 
ral that the time between drama e and ub c 
quent prostatectomj should be longer than 
if the tv o stage operation w ere used gcncrallv 
It has not seemed wise to consider prostattc 
tom> m anj case in le than ^ week from the 
evstostomv Approvimately half of the pa 
tient were operated on within an interval ol 
a month however the time interval in 1 per 
cent of the patients was bv nevcssitv more 
than 100 davs and m three patients more 
than a >ear intervened between suprapubic 
drainage and prostatectomv 

\\ hilc the general condition of the patient is 
the important guide to the time at whith 
prostatectomv mav be considered the renal 
functional tests scrv c to indicate the danger of 
operation rather than its safety Ihesctcsts 
do not serve as a means of determining renal 
reserve however a ton tantiv low phenol ul 
phonephthalein return or a persi tenth high 
blood urea estimation indicates a narrow mar 
gin of renal reserv e and onlv under most un 
usual circumstances mav prostatectomv be 
undertaken with anv degree of safetj if the 
phenolsulphonephthalein return is less than 20 
per cent or if the stabilization of the blood 
urea is much more than 50 milligrams for each 
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100 cubic centimeters UrTmia and pjelo 
nephritis still occiip> the position of the most 
important causes of death following the 
operation and usually produce death when 
irreparable renal injurj has occurred second 
ar\ to long standing retention and infection of 
the unnarv tract 


SLRGICVL CONblDER-VTIONi 

I WO stage suprapubic prostatectomj is the 
procedure of choice and ncccssitj under cer 
tain circumstances and provides a method of 
surgical procedure which under such circum 
stances and m the pre cnee of complications 
carries the minimal risk However the one 
stage V isu ih2e<i operation is gradiiallj becom 
ing more and more the one of choice and w hen 
employ c<l in properlj selected cases after 
aflequatc pre opcrativ c preparation is accom 
panied bv a minimal mortahtj rate and CTcel 
lent functional rc ults In this senes the one 
stage operation was performed m 72 per cent 
of the cases 

Certain phases of the surgical procedure are 
worth} of repetition and emphasi Pecent 
changes in the tjpcs of anxsthctic used for 
operations in this held have exerted a marked 
influence on postoperative complication and 
mortalitv Lthcr as a general anxsthetic 
pre ents the greatest hazards in cases of pros 
tatic obstruction not in its administration 
for there is a wider margin of safet> during 
ether anxsthesia than in that produced by 
other general anTSthetics but m the subse 
quent renal depression and acute pulmonary 
complications The various gas anesthetics 
have much to commend them however un 
less skillfully administered they often produce 
cyanosis when an'esthesia is carried to the 
point of complete relaxation Lundv has re 
cently called attention to the deleterious effect 
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TABLE VII — RESULTS OF OFERATION I'J SIX 
IIUN-DRTD VND FirT\ SIX C\SES flWO YEVRS 
OR IIORE \FTEP OPERr\TIO\) 
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of repeated c>anosis Regional anxsthc la 
^\hIch has properly displaced general aius 
thesia in this field of surgery minimizes post 
operatue renal depression and pulmonary 
complications from inhalation 
The \ isualized one stage operation pro\ idc’s 
exposure for accuracy in conduct of operation 
and application of hTmostatic measure 
Accurate hxmostasis is most important C on 
tinned postoperatn e bleeding rapidly reduces 
resistance to infection and wliile few patients 
under modern surgical methods succumb di 
rectly from exccssi\ c loss of blood continued 
bidding exerts a profound influence on mor 
tality through the subsequent adN ent of gen 
eral sepsis or py elonephntis The Pilcher bag 
used in S^o cases has proa ed a most elTccti\ c 
method of hxmostasis when utilized with hx 
mostatic control by suture at the \ esical neck 
far as mortality IS concerned it is possible 
to obtain an incredibly low rate for a con 
siderable time and for a considerable number 
of consecutne cases either through particular 
good fortune or careful ‘selection of patients 
deming the benefits of operation to those pa 
lents wath a narrow margin of cardioa ascular 
renal rest r\ e Accepting as contra indications 
0 prostatectomy only such conditions as car 
lac decompensation coronary sclero'sis with 
oaidence of marked myocardial injury and 
aUaanced malignant hypertension operation 
aaas performed in 140 consecutive Cises after 
adequate pre operativ e treatment w ith but one 
eath Four deaths occurred however in the 
uext 54 cases so that the mortality rate in the 
194 cases, in which operation was performed 
that year was 5 per cent On the 
other hand previous to the adoption 3 years 
ugo of the principle of pre operativ e drainage 
m all cases 36 per cent of the patients were 
perated on without pre operative prepara 
*on with a mortalitv rate of 6 6 per cent A 


avriT VIII — ^SrXUVL POWER IX SEVEN 
HUNDRED VXD TWO CASES 

Cas p t 

Norn lift ind ftcr operation 29 32 6 

loorl I ml after ope ation 180 2 6 

\ rm 11 I r 1 nfter operation 196 7 0 

f r 1 f re n rmal aft r pcration 97 13 8 

fair pcrpcitivc of mortality rate ma\ be 

obt lined onlv on tlic basis of an average over 
a period oi vcari, I he mortalitv rate in the 
1000 td cs m this senes ffor a period of about 
8 years) was ^ 4 per cent and includes all 
deith even though in some instances death 
w i due to eonditionsapparcntU notrelatcd to 
the operation C ener tl sep is urxmia and 
p\ elonephntis were the most important 
cau cs of death Pulmonarv embolism was the 
eausc of death m 8 cases coronary sclerosis m 
pneumonia in , and bleeding duodenal ulcer 
m 1 ( I able \ I) 

RFStITS OI OPEPATIOX 

As one must depend largely on the patient s 
statement regarding ihcsymptomsofprostatic 
obstruction and the amount of disability pro 
duced one must likewise depend on his state 
ment regarding the benefit denv ed from treat 
ment The results of prostatectomy arc very 
gratifvmg about 85 per cent of patients are 
completely or almost completely relieved of 
all svmptoms of prostatic disease (Tables VI 
and \ II) A small group of patients expen 
cncc no change m urinary frequency which m 
many instances on re examination has been 
found due to pre existing progressive pyelo 
nephritis and infection of the urinary tract 
Certainly the incidence of residual urine and 
the formation of vesical calculus and so 
forth IS small after complete removal of 
the obstructing gland 


The point is emplnsizcd that the case of 
benign prostatic obstruction is largely mcdi 
cal a surgical condition is present but there 
are aspects which mav best be appreciated by 
the phvsician Only through the combined 
interest and co operation of the internist 
urologist and surgeon can the patient be 
operated on vMth the minimal risk and assur 
ance of the best functional result 
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NLUROBLASTOM \ OT THE ADKl NAL IN \OUNG CHILDREN^ 

TIIA WOIISIIIN M n Nl\ \ 


P RIM \r \ tumors of the adreml me 
dulli oecurring in joun^ children ton 
genitil in origin and malignant m 
course hi\c been knoun for a long time 
The\ ipjicir in the liter iture under \arious 
names Jhus\irtho;v (i/) in 18^4 (Ittidcd 
to cla sit\ tiimar of the iflrinil medulla as 
gangliomata Marchand (11) in 1801 <lt 
cnbed a tumor iri^initini, Irom the sjmpa 
thetK. pirt of the adrenal lining cells ant 
librils which oner s section gnt tgranuUr 
appearance He a! 0 note 1 the re emblamt 
to round cell sircoma Kret/ (6) m 190 
suggested Ihvt the round cell ireomata of 
the adrenal and Incr rcfiorted in \oung cliil 
dren originated from the lirmitne cells if 
the s\mpat)icti s\stem 1 epptr (14) in 
1901 and ilutchi on (^1 in 1907 published 
sene of similar tumors under the name of 
suprarenal sarcoma It was Wright (20) m 
1910 whi studierl this group ol ntopla ms 
collected 8 from the literature and dtstnberl 
4 of his own under the name of nciirocvtoma 
or neuroblastoma of the adrenal mcdulh 
W right drew attention to the imil »rit\ of the 
morpholo„\ and arrangement of (he cell an I 
hbrils in the e growths to that in the anhgc 
of the adrenal and the s>mpUlKlie nenous 
system at certain periods of their dextbp 
ment Lindaii (8) in igit u el the name 
malignant sympathetic bhstoma Wolbach 
fig') preferred the name neuroblastoma s>m 
pathicum to indicate that the embryonal 
ner\e cells eomposmg the tumor belong to 
the sympathetic neraous system On the 
basi of the most recent histologic il inacsti 
gation Bailey and Cushing (3) prefer the 
name sympathicoblastoma becau c as they 
point out not all the cells in the tumor are 
potentially neuroblasts since some of them 
may differentiate into chromafTinc cell The 
sympathicoblastoma is a malignant neoplasm 
originating from embryonal pluripotential 
c 11s of the sympathetic nervous svstem 
While the majority of the reported tumors of 
this type ha\ e been found in or growing from 
F h B b II I dth D p tm I ID 1C 


the adrenal medulla they may grow from 
embryonal sympathetic cell or sympathi 
cobhsts anywhere m the body “Ihus tumors 
not >n\<ilving the adrenal gland haxc been 
reported by Landau f8) from the abdominal 
ynipathetic chain in a girl of 8 months and 
by Boyd (4) in i boy of 41-'' years Marlius 
(12) de cnbed one from the ceryical sym 
jiithetic chain in a boy years old The 
iiiltrc tiii„ case reported by Anitschkow ( ) 
onginated in front of the lumbar spine and in 
\ uled the caudi equina Andcr on and 
Shtniun (i) found a neuroblastoma growin 
in the apicii region of the right lung in a girl 
I wecksold I ht case reported by Pick (15) 
originated from the uterus and Ritters fi6) 
iilult case grew from the intestine 
\t the Babies Hospital we have accutnu 
Iiltil a senes of g adrenal sympathicoblasto 
mala proved by microscopic study of the 
tumor at oper ition or at autop j Three 
ti e elngnosc 1 clinieall) but not confirmed 
bv micro topic studv arc not included in thi 
trie Ihce 9 neoplasms fall into several 
di tinct group clinically and anatomically 
1 he simple t tumor of the senes has sev oral 
pints in common with Marchand s (ii) 
ei c brieflv recorded m 18S0 and minutely 
<le cnbed in iSgi 

l A I DR a f male inf nt pre cnlcl no 
If t sv mpt ms c j t pallor an 1 f lure t gam 
81 \ s rmal at I irlh an 1 a as breast f 1 f r 7 

\ c ks S n c Ih n she h s ntv r done a 11 'cl 

b n hit I lope 1 n i she v as atim ttc 1 lo Inc 

I ) pit 1 h c a mas as la g as the c 1 0* ^ 

ma a s tl umb \ is fit m the left ki Incy reg on 
N ith r kidn \ as pal{ able and N ra) cvamina 
tion of the ab lomcn gave a n g tu result fne 
hit I V s \ rv f cblc an I 1 i when 6 \ eks oil 
U ulop a th acute caus of death as found to 
1 c I ronch pn umon a The I ft ad t 1 contai ed 
a globula turao measuring 4 b\ 4 c nt meters ■ 
diameter It as smooth j H ' an I ituatcd 1 
the sup ar al m lulla cov red by th n la\cr i 
c mp s cd s pra nal cort x abo t i m Ilimcter 
tl ick Th tumor occupic I the lo e h U of the 
gland 1 a ng the upptr half of norm I d men ions 
On section the go th ha f an irr g I rly rough 
t abcculated app afance “I he left kid > mens red 
ill C 11 B f Phys (IS s C ! b U y 
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Sy b\ 2 centimeters Its upper half was indented 
to receive the globular adrenal tumor The right 
kidnej measured S b\ 3 centimeters and was cap 
ped b\ a normal adrenal measuring 2 bj i centimeter 
(Fig i) Microscopic examination showed the 
tumor to be divided into irregular alvcoh b\ thin 
fibrous connective tissue septa carrving blood \cs 
scls The alveoli were filled with masses of small 
round cells with deeply staining nuclei and little 
cvtoplasm Some mitoses were present Between 
the round cells laj bundles of delicate fibril which 
took the eosm stain but not the special collagen 
fibroglia or neuroglia stains of Mallor\ (10) (Iig 
2) There were a number of pseudoro ettes first 
described bj Kuester (7) where the cells were \r 
ranged around a central mass of fibrils {Fig 3) The 
adrenal medulla bevond the tumor was unusiullv 
rich in round cells with hjpcrchromatic nuclei 
The cortex of the compressed adrenal tissue sur 
rounding the tumor was normal in arrangement but 
verv narrow fFig ) The kidnev showed no in 
volvement in the neoplastic process No metastases 
were present in any organ 

Slightl> more complicated were the cases 
of two >oung infantb admitted to the hospit il 
with enlarged li\ers in which nodules were 
palpable The jounger was onl\ , weeks, olel 
and the mother had noticed the large ab 
domen during the third week of life 

Case 2 Ihe infant was born at term after a 
normal labor The diagnosis on admission lav be 
tween birth sepsis with peritonitis and neoplasm of 
the liver The child died on the second da> in the 
hospital At autopsy the liver weighed 690 grams 
It was filled with metastatic tumor nodules >ellow 
lah m color with a central zone of hemorrhage (Fig 
4) The primarj growth was in the right adrenal 
forming a globular mass 4 ^ b> 3/ centimeters in 
diameter cupping the right kidney On the upper 
border of the tumor a small compressed piece of 
adrenal remained This is a characteristic feature of 
the sjmpathicoblastoraata The growth was red 
soft and haimorrhagic The left kidnej and adrenal 
were both normal Microscopic examination showed 
that the primary tumor was composed of round cells 
3 -ggregatcd into mas es with bundles of eosm 
staimn„ delicate fibrils ramif>mg between and 
around the cell groups The small cell had h>pcr 
chromatic nuclei There w as a small number of larger 
cells with nuclei vesicular in character A section 
raade through the part of the adrenal gland attached 
to the upper border of the tumor showed the cortical 
lavers maintained in normal conformation but at 
one point the tumor cells had invaded the reticular 
zone The entire medulla was transformed into the 
tumor Pseudorosettes were present Sections of 
the liver metastases showed a more distmctU al 
\eolar arrangement with cells similar to those m 
^he primarv tumor but fewer fibrils and larger 
''Cssels Landau (8) has pointed out that the more 





Iitj I r male infant 6 ccks old Showin svm 
pathc bh t ma ( tie 1 ft ad enal c npin the kidney 
and an un n ol d portion of the adrenal There were no 
metasta e 

rapi(ll> growing portion of these growths are less 
rich in fibrils No other organs showed metastases 
and the abdominal hmph nodes were not enlarged 
C\sc3 A male infant 4 months old was brought 
to the dispcnsarj for rhinitis The liver was found to 
extend 2 finger breadths below the costal margin 
live months later he was admitted to the hospital 
with an acute bronchopneumonia The mother aid 
that she had noticed distention of the abdomen the 
da> before At the time of admission the lower 
border of the liver reached the iliac crest The child 
died 0 hours later and at autopsy the liver weighed 
827 grams The whole organ was studded with round 
nodules varying in size from 2 millimeters to 3 
centimeters m diameter Some of the smaller nodules 
were gray but the larger ones were soft with a 
central zone of haemorrhage Little normal liver 
substancewasleft The right kidnev weighed32 grams 
and was normal in size The right adrenal weighed 
grams and surmounted the kidney as usual Ihc 
left kidney was 7 centimeters long and was capped 
by a globular mass 6 by S centimeters in diameter 
showing on its upper pole a small flattened portion 
of adrenal only i to 3 millimeters thick The tumor 
and kidnev weighed 84 grams fFig 5) Microscopic 
examination gave the characteristic picture of 
svmpathicoblastoma with pseudoro ette formation 
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NLUROBLVSrOMA OF THF ADRENAI IN \OUNO CIIILDRLN^ 

B MARTIIV WOILSTTIN MD \ A RK 


P RIjMAR\ tumors of tlic 'idrcn'il me 
dulla occurring in >oung children con 
genital in origin and malignant in 
course ha\e been known for a long lime 
The\ appeir in the hltraturc under aanous 
names 1 hiis \ irchow O/) m 1864 dended 
to cl i sif\ tumor of the ulrcnal mciluHi as 
gangliomati M irchan i (ti) in iSqi dc 
scribtil a tumor originating frim the \mpa 
thetK pirt of the adrenal hi\in„ icll and 
nbrilswhich oneri scctirn g i\e a granular 
appeiraiKC He 0 < njted the re tmblante 
to riund cell are ma Kret/ (6) in 1002 
bUg e tc 1 that the riund eell sirccmiia of 
the adrena] and li\er r jk rted m \oung chil 
(Iren originate 1 from the formaliae cells of 
the s^mpa(hetle \ tern Pepper (14) in 
iQOr an<l Hutchi n (^1 in 1907 published 
sene of imilar turn ir under the name oi 
supnren il sarcoma It tva Wright ( o) in 
iQio whi studied this group of neoplasms 
eflle ted from tlie literature and described 
4 of his ( wn under the n imc of neuroe\toma 
or neuriblastoma of the idrenil moduli i 
W Tight dress attention to the simil \nt> of the 
morphologs and arrangement of the tells anfl 
tibril m the e growths to that m the anlagc 
of the idrenal ami the ssmpathetic nersous 
system at certain periods of their dcselop 
ment Landau (8) in jyi u ed the name 
malignant ssmpathetic bla toma Wolbach 
(rq) preferred the name neuroblastoma ssm 
pdthicum to indicate that the tmbrjonal 
tiers e cells eomposing the tumor belong to 
the ssmpithetic nersou ssstem On the 
basis of the most recent histological in\c ti 
gallon Raile> and Cushing (3) prefer the 
name svmpathicoblastoma because as thus 
point out not all the cell in the tumor are 
potentialls neuroblast ince ome of them 
maj differentiate into chromaffme cell The 
svmpathicoblastoma is a malignant neoplasm 
originating from cmbr>onal plunpotential 
cells of the ssmpathetic nersous ssstem 
While the majority ot the reported tumors of 
this t>pe have been found m or growing from 
rmhBb Ilpidhnptm fD fC 


the adrenal medulla they ma> grow from 
embryonal sympathetic cells or sjmpathi 
coblasts amwhcrc in the body Thus tumors 
not involving the adrenal gland have been 
reported Us Landau (S) from the abdominal 
ssmpathetic chain in a girl of 8 months and 
bv Hovd (4) in a boy of 4^/2 years Martius 
(i ) dc cnbtil one from the cervical sym 
pathetic chum in a bov 2'^ years old The 
intcrc ting case rcjiortcd by Anitschkow ( ) 
virigmatcd in front of the lumbar spine and in 
\ uled the cauda equina Anderson and 
Shennan (i) found a neuroblastoma growing 
in the apit U region of the right lung in a girl 
1 wtcksold I he case reported by Pick (15) 
originated from the uterus and Ritters (16) 
iclult cases grew from the intestine 
\t the Rabies Ho pital we have accumu 
litcd a sene of 9 adrenal svmpathicobhsto 
inata proved bv micro copic study of the 
tumor at operiiion or at autopss Three 
Cl c diagno cd clinically but not confirmed 
b\ microscopic study arc not inclucletl in this 
erie Ihcc 9 neoplasms fall into several 
d» tincl groups climcallv and anatomically 
The Simplest tumor of the senes has c\ eral 
points in common with Marchands (n) 
Cl c brieflv recorded in i8So and minutely 
de cribcd in 1891 

CvsE r D k a f male 1 f nt pr seated no 
1 f n t 5V ni[ tom c cept p llor an i failure to ga n 
She V n rmal t b rlh an 1 v as brea t fe I for 7 
c ks Si c th n she has neve lone \ cll Acut 
I r nchtt s I vclopc i a 1 she \ as a Imitted to th 
h p I 1 vvh r a m ss a large as the en 1 of a 
mans thumb \ s felt in the 1 ft kid c> r gon 
N ith r ki Incy was palp ble and \ rav c ini na 
ti n f the abd m n gave a negat ve result The 
1 11 V as V rv feeble and lie 1 \ hen 16 v cks old 
\t autopsv the acute cause of d ath v as foinn to 
be Ironchop cumonia The left adren I c ntai ed 
a glob 1 r tumor mca u g 4 bj 4 c ntimeters m 
d am tc It V as sm oth jello an 1 situat d in 
th up arcnal m lull cove cd b> a thin lav r o' 
comp cssed supra nal cortex about i m llimeter 
thek The tumor occup e 1 the lower half of the 
gland Icav ng the upper half of n rmal dimens ons 
On secU the gro th ha 1 an regutarb r gh 
t abcculatcd appearance The left kidney m asured 
lU C 11 g fPhy dS eo C 1 mb U y 
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r s "Male infant 9 months ol I \drenal s>mpathi 
cobiastoma cuppin the kidnev The ktdne\ and turn r 
wei hed 84 fe ams 


^ boj 3/ iears old who died during the ofierativc 
attempt to remove the orange sized tumor in the 
which had metastasized into the tones 

01 the skull the ribs and the mesenteric reiropcn 
nod^^^ ^^diastinal cervical and inguinal Ijmph 

Case 5 A similar but less generalized case was 
that of a boj of 18 months who was admitted with 
a history of having been pale for / months with 
irritability and occasional lever He had a soft 
irregular nodule behind the left ear 5 ^ by 4 ccnti 
meters in diameter In the left upper quadrant and 
the lower portion of the abdomen there was a 
palpable hard mass which was not tender Coil of 
intestine were felt in front of it The liver extended 

2 centimeters below’ the costal margin and the spleen 

3 centimeters There was a nodule over the middle 
portion of the left clavicle 4 by 2 centimeters in 

The right knee was held rigidly m a 
sii^htly flexed position It was swollen and tender 
nncl measured 1 centimeter more than did the left 
nee Palpable lymph nodes were found in the 
suboccipital posterior cervical axillary and right 
inguinal groups The child died 3 days after ad 
mission At autopsy the primary tumor q centi 
meters long with a circumference of ^ centimeters 
Was found m the left adrenal (Fig 8) Just behind 
the pancreas a mass 3 centimeters in diameter sur 
romwed the aorta Metastatic nodules were found 
in the hver the retroperitoneal lymph nodes the 
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1 1 < Th m tl t 1 1 n r jre Phil 

mi ro pi l I m u I h v tl i nctration f 
svmpathi ll t 1 t li 1! lumn and b l n 
small gr p ( li U 


twelfth left nb and th ! ft kulncv pelvis Mieru 
copit evamination shaw d that the primirv tumor 
and the mass m front ol the aorta were both svm 
pathicoblastomata whi h h\d metastasized into the 
liver bones and lymph no its The mass m front 
of the aorta was interesting and was found in two 
other cases in our erie It evidentlv originated 
Irom the svmpathetic ganoba norraallv developing 
m that position 

A tumor originating in this region and not m 
volving the adrenal has been reported by Landau 
(8) m a girl 8 months of age In our case the pre 
vertebnl tumor and the adremi tumor each repre 
sented a primarv focus In ^\ahls case (i8) a 
pen aortic mass originated from the ccelnc plexus 

There were two cases in the senes m which 
an inoperable retroperitoneal mass was found 
on exploratory inci'^ion and the origin of the 
neoplasm could not be determined at oper 
ation Both the e children were about veirs 
of age 

Cvsi 6 The older was a girl of 26 months who 
had been born at term and had been bottle fed The 
mother said that she had alwavs had a big hi"h 
stomach and brought her to the ho pitil because 
3 weeks before she had felt a lump in the baby s 
left side This mass was found to be inopenble 
and the child died on the sixth day after abdominal 
exploration At autopsy a retroperitoneal tumor 
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1 h m t t I tl I h 1 i al 1 
itr l l! 1 11 jj I U 1 lb 111 \ nil 

p th t II it I b I th n n th p 
mu\ R lb 1 II 1 1 1 1 1 m I t 1 ih 

m t t II 11 m p tr l I ill li 
1 I ul I tl i li t t nt, tl c 11 lumn 
a 1 h 11 I c all R I t cl tl II <I R 
6) fh rI t J 1 i It al I th 
K in h 1 1 1 1 c i n \ 1 mph 

n I I h I tl p I I m l t 111 a 

t turn li Ih I It 1 tl z f th li 

t lb R 1 4 tl Ion (b I t k ng \s 

n it f t Rr 1 1 cnlj g i nl th 
m th R r f It p n 
Tht e twr tic bel ng t) the gnup wliith 
Pi-I per 1 141 tie tnljc I ti<on„cmtil artomi 
ot tclrtntl in I !i\ tr in int int vthilc the two 



1 4 M I f t 3 k U Sh th 1 th 

m t t U ht Og m O 1> mall » d c f 
1 r b t Id 



I 3 SI tl \mp th 1 1 t I >1 d 
III Hip 


Cl e to be nc\t (ktailcd rtpre ent the Hutch 
lion i\pc I5) with metn tn t into the ennial 
ind other bone 

C \st 4 L H if mil child tear old t'as 
a Imitti I to th h sp til \ ith c mpla nt f caL 
anil f PI titc Sh ha 1 b n 1 full t rm 
nftnt 1 i\ botll f i but n \ rill I cks 

sh hi I b n f clfiil an 1 ha 1 coughed There t e e 

hrk nng un 1 r tie e> s s tR t R old hrm r 
rhiR s fh iRht iipp r 1 1 wa \ llow in co or 
an I full 0 p ipjlton ihe chill as jinemc 
for \ h h he 1 tnn t c I but t ilh 0 h tern 

p ra j im| r ment \ nodule \ is felt in the 1 ft 

lo\cr q il ant and grew h g r ihr ghout her 
sti> in th ho pital S ill R o\ r both ejes pr 
Rr I ndan lul ipp ar lo crlh ri htp ta! 
b e \he a TOO th ohs eaVonthc hild d \ 

I at 1 lop \ the primari growth was found in th 
igl t drcnil Rian 1 ilhm ti tascs 1 the left ilium 

c 1 nb th left temporal b c the d 1 m ter 
the li r th 1 ft inRui il n 1 th rctrope ito eal 
I mph d s (IiR 7) The left t mp nl bon hid 
p rfo ted 1 1 tl dun ben ith s in 1 ! d b\ 
small r I tumor nodul s but the br n hid not be n 
attick I In th s an 1 in the folloi mg ca c metas 
t sit the rannl bones appeircd on th ame 
s de as the pr mar\ adr nal tumor Micr scopic 
e nm nation sho\ d that the p iman tumor wis a 
s ipathicoblastoma of tl ad eml ith arc 
of 1 £f cntiat d ganglion c 11 a d n r c fibers 
c nstitut ng a ganglione roma hi themeta tatic 
nodul s ncr pure s>mpath obi st ma Thi a 

the mo t generalized ca e m our s nes 1 d 1 r> 

s milar to o c reported b\ Monro and Dunn (13) m 



WOLLSTEIN NEUROBI \STOM\ ()I Till \DRENAL 


777 



Fi 5 Male infant 9 months old \J nalssmpaihi 
coblastoma cuppm„ the kidnc) 1 he kidne) and tumor 
wei hed 84 grams 


a bo> 3/ jears old «ho died during the operaiixc 
attempt to remove the onngc sized tumor in the 
left adrenal which had metastasized into the Lonvs 
of the skull the nbs and the mesenteric retroptn 
toneal mediastinal cervical and inguinal Ivmnh 
nodes 

^ase 5 A similar but less generalized case was 
that of a bo> of 18 months who was admitted with 
a historj of having been pale for 3 months with 
irntabilitj and occasional fever He had a soft 
irregular nodule behind the left ear b) 4 ccnti 
meters in diameter In the left upper quadrant and 
lower portion of the abdomen there was a 
palpable hard mass which was not tinder Coil of 
intestine were felt in front of it The liver extended 
centimeters below the costal margin and the spleen 
3 centimeters There was a nodule over the middle 
portion of the left chviclc 4 bv 2 centimeters m 
The right knee was held rigidl> in a 
lightly flexed position It was swollen and tender 
and measured i centimeter more than did the left 
nee Palpable l3mph nodes were found in the 
ubocapital posterior cervical axiUarj and right 
mguma! groups The child died 3 days iRcr ad 
mission At autopsy the pnraarv tumor 9 ccnti 
meter long wath a circumference of 27 centimeters 
J'as found in the left adrenal (Tig 8) Just behind 
ne pancreas a mas 3 centimeters in diameter sur 
ounded the aorta Metastatic nodules wtre found 
Q the luer the retroperitoneal lymph nodes the 
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twelfth left nb an I th lift kiln \ ptlvis Micro 

copic txaminaiioii »h w 1 that the primarv tumor 
and the mas in front of thi aorti were both sym 
rathicoblastomata which ha 1 metastasized into the 
liver banes and Umph nacks The mass in front 
of the aorta wis intircstin and was found m two 
other cases in our senes It evidently originated 
from the sympathetic ganglia normally developing 
in that position 

A tumor orioinaling in this region and not in 
volving the adrenals has been reported by Landau 
(8) in a girl 8 months of age In our case the pro 
vertebral tumor and the adrenal tumor each repre 
sented a primarv focus In Mahls case fiS^ a 
pen aortic mass originated from the cceliac plexus 

There were two cases in the senes m which 
an inoperable retroperitoneal mass w is found 
on exploratory incision and the origin of the 
neoplasm could not be determined at oper 
ation Both these children w ere about y tars 
of age 

Case 6 The older was a girl of 26 month who 
had been born at term and had been bottle f d I he 
mother said that she had alwavs had a big high 
stomach and brought her to the ho pital because 
3 weeks before she had kit a lump in the baby s 
left side This mass was found to be inoperable 
and the child died on the sixth day after abdominal 
exploration At autopsy a retroperitoneal tumor 
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1 1 m 1 h\l > Id Sh ht 

d 1 mp ch 1 1 c m 1 h m tl 

him h pp ti k <! ri 

m t t t th I d tl d m t 

\\a f un I in th kid e\ r g on Ih b g st p tion 
wa n th 1 ft d m asu tng i6 c ntimet rs n 
1 ngth Th hoi p im n con st 1 f th left 
k In \ capp d b> large globular tumor b\ 
6/ c ntimeters in liamet r while th kiln \ 
m u 1 nt meter n I ngth the right kid e\ 
fr elv m vail ^ b\ 4 c ntimeters and b ten 
the t\ an lular tumor o bv 0 c ntimet s (Fg 
9) rh njdular c ntral mass sho dons t on the 
sam g an lar 1 gula 1\ al colar \cllo ish h t 
appe anc studded th small h-emorrh g s chi 
cter sti f a 1 e ctl> mil r to th dr n 1 
t mor U a notable because un sual that o 
p t of the left ad enal rcmai ed atta he 1 t th 
gro th rh masse compo g the c t al tumo 
wer thr n number n 1 all \ re globular The 
%en a%a p s d thr ugh the mass and wa IghtK 
comp e s d b\ it S e al Ivmph n d s ar>ing n 
SI f ni to c nt meter i d ametcr r incor 
por ted in t The ght ad cnal and k dnc> \ re 
unaff ct d Th I ft kidn \ cont ned a n oplistic 
nodule bv centim t in nepvramd 

In this in tance it is difficult to si\ whether 
he pre\ertebral masses evidenth onginating 


from abdominal sympathetic ganglia or the 
growth in the left adrenal was the primary 
focus and the neoplasm probably originated 
from two foci \\ ahl interpreted his case as 
compo ed of three prim ir\ tumors 

k \si 7 The othi ca as a bov 23 months old 
h a th ! \ nth hild He ha I b n breast f d 
f r 4 m nth 1 ha 1 r cov rc I from an attack of 
p rtu i I rj tksbfrtadm sionhehalcom 
pH n 1 of b ( nun vl pun an I the mother b hes l 
th t th al 1 m n V a groui g larger \t the time 
f Im on th 1 V r \tcn I I o centimeters below 
th t 1 margin Th ab ! m n as dull in both 
fl k in 1 u d r anx thcsi a large mass was f It 
an 1 th ught to I itta he 1 t the liver Jaun J ce 
I V I p I an i th stool b came lav colo ed \l 
p ati n a r tr per ton al mas v as found to be 
pr ng nth uni rs fac ftheli cr an 1 causing 
I t nt n f th gall bin I Icr hich as drai ed 

rh turn c ul I n t b r m ved an I the child di d 

7 1 V ht r \utop \ cv al 1 a large rctrope 1 

I n al turn r in King b th adr nal andcttcnding 
mil ( I 0 the blomin Icavitv comp c g 
th 1 r The ght ki In v v as embed led in the 
m b t th 1 ft n VIS f Ih t mo as al 

m t glol ul an ! a c mp s 1 of s vcnl no lulcs 
hi h I I im n l V U i h white 0 ccuon 
int pr I thlapv c 1 ar a fhxmorrhag The 

ght k 1 V Ul p I an 1 narro c I th tumor 
mp 1 gb thil upp rp Icandit inner borl r 

W ithm t ub I c h cs r th r a no mcias 

tas Th Uftkilnvvasn mal in size an 1 struc 
tur \o ormalaJrnalt sii t mamed The p 
cr va ipr 1 1 j the tumor and na rot ed 
to half t n rm 1 diam t but its s bstance con 

tai I no n lul s The r tr pc to eal I s v e e 

all cnla g 1 an 1 ome of the mesenteries as ell 
Ih splcnwa nitsn malpoitiona dsho ed no 
I on M cro op examination show d th char 
cten t c sir ctur of sv mpathicobhstoma with 
p ul r s ttc format n (Iig o) 

There were two cases which were more 
complicated m structure than 6 of the 7 
others and which histolOr,icall\ were both 
sxmpathicoblastoma and gant,lioneuroina 
1 he older of these two children was the olde t 
of our series being nearly 3 years of a^e 

Case 8 bov born at tc m an ! breast f d for 
xcars \\h n he was 8 months old the mothc 
not! c I that the right si le of the ab lomcn as har I 
He alk d at 15 mo ths an I s cm 1 q ite cll b t 
h was b ought to the ho pital at th ap of nearl 
3jearsbc3us of tl e lumpi thesid and limp 
Ih ma ext nded from the I to th il c c t 
Lapa tom> a perform 1 d the right k d ' 
with an a Ijac nt tumor at ed The tir 
mas weigh d 680 grams d co st d of n ellip 
tical hard smooth gro th Ij g upon and in f ont 
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n 8 ^lale child t8 months old Crossction ho 
I the \are ated appearance of the adrenal >mpathi 
coblastoma and part of the prc\crtebral mas 


of the right kidnc\ ^\hich was cntircH separate 
from the tumor and normal m shape and structure 
The tumor wis iS centimeters long and ii ccnti 
meters wide and Us circumferences were 3, and 
27 centimeters rcspictuch On section the lower 
part of the. tumor was found to be red mottUd soft 
areolar m appearance showing man\ \cllow points 
of calcification some so hard that thc\ grated 
against the knife The upper third was white 
areolar and firm and contrasted with the softer 
embrjonat appearance of the lowcrtwo third The 

microscopic diagno is was ganglioneuroma of the 
adrenal The child recovered from the operation 
and could not be traced for final report 
Case g The other patient was a bo\ 15 months 
old whose parents had been treated for svphilis 
3 >ears before his birth There had been 11 preg 
nancies and onl> 3 children were alive The patient 
was born at term and was nursed for 0 months lie 
was brought to the dispensarj because he was irn 
table sleepless and underweight His W assermann 
reaction was negative A hard globular mas was 
felt in the abdomen in the left upper quadrant The 
liver was palpable Axillarj inguinal and posterior 
cervical Ij mph node were palpable The spleen was 
felt above the ma s and reached onlj to the costal 
border The urine was negative the blood showed a 
moderate anceraia Operation was performed bj 
Dr Bolling and a large mass was removed with the 
diagnosis of adrenal neoplasm Dr Bollings notes 
read as follows \n irregular nodular mass Iving 
above but not adherent to the left kidnL> retro 
peritoneal There were no enlarged glands nor was 
there an> evidence of extncapsular growth bejond 
the midline The peritoneum lateral to the descend 
mg colon was incised and the tumor delivered with 
con idcrable diflicultj partiv bj blunt dissection 
and parti} b} isolating adhering areas contaimng 
bleeding vessels and cutting between ligature 
There was no connection with the kidncv \fttr 
removal of the tumor no attempt was made to 
suture the incision in the peritoneum The wound 



n o Icmal child >earsold ‘^howin an inoper 
able lobul t d penctrat^ ma s and Urge globular 
S} mpatliicobla toma in the I ft d enal 

was closed in lavcr with three retention sutures 
The child s condition was fair throughout 
1 h specimen w as an elliptical mass weighing r^o 
grams It measured 0 b\ / b\ 3/ centimeters The 
surface was irregularh nodular and the capsule 
roughened but intact \dhercnt to the posterior 
surface was a much compres ed piece of adrenal 
gland 5 centimeters long 2 centimeters wide and 
millimeters thick ihig ii) It was po sible to 
dissect this portion of adrenal free so that both sur 
faces were cen to be flattened and on section the 
cortex and medulla were onh a line in thickness Its 
upper end merged into the tumor and ould not be 
eparated from it The cut surface showed that 
the neoplasm was composed of small round lob 
ules varving in size from 3 millimeters to 1 centi 
meter m width These were either pink or dark red 
in color with vellow areas of inspissated blood \i 
the upper pole of the tumor there was a pink even 
smooth dense area centimeters wilt and 3 
centimeters long which had the smooth appear 
ance of a sarcoma quite in contrast to the v ariegatcd 
appearance of the rest of the growth 

Klicroscopic examination of a section from the 
upper pole of the tumor including the dense fpink) 
area showed that the structure of the soft central 
portion differed from that of the peripher} In the 
former were masses of cells var}mg in size ami 
shape arranged m smaller and larger alveoli bounded 
b} cellular fibrous ti sue The cells were partiv 
round and small partly larger and multinucleated 
and partly triangular in shape some of them had 
nuclei at cither pole and none showed mitotic figures 
Between the cells were ma scs of delicate fibrils 
some of which were connected with the cells Dcfi 
nite p cudoro ettes were seen The blood vessels 
were small and numcrou carried bv the connective 
tissue between the alveoli In the dense pink layer 
at the periphery of the tumor large cells like adult 
ganglion cell were numerous (I ig 12) while masse 
of nerve fibers having a definite nturoltmma formed 
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It nt d £ ml r> al n I of I It 

n \ l\ I th rig Ui Ir n th plurip I nl al 

\mp th bl t f tl Ir aim lull Th I \ 

al > and 5 m tls fcr prt n 

Lehmann (q) rci orttcl the ca e of n boa 
a\ It J a\ tb w ell ■ m inih after operation per 
formed aahen he w a 1 1 m inths old 1 Ik child 
operate I ujion b\ Dr nollin„ 1 the onla one 
recirded aaho \\ i aliac one a ear after oper 
ation 

In our ^roup of 0 eases of neuroblastoma 
of the adrenal medulla there \aerc3 bojs and 
6 f,irls The tumor inaolaed the left idrcnal 
in 4 ca c the n^ht m 4 and both adrenals 
onee The ij,e ot the children aaned from 5 
aateks to almo t , aear 3 being under the 
age of 1 aear , in the second >car j in the 
third aear There are 5 dillercnt tapes m 
this sene according to the location of the 
primara tumor ind ot its metastascs Thus 
we haae hr t the simplest case of the senes 
in which a mall nodule was found in the left 
adrenal leaaing the greater portion of the 
organ in an apparentl) normal condition and 
forming no metasta e This tumor showed 
niicroscopiealla the most ta’pical and exquisite 
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Structure of cmbraonal sampathctic cell and 
libnl accordnv to U right s classical picture 
The next t\ pc is lUvi tralcd bs ca e both 
m >oimg infants , weeks and 9 months old 
re peetivch and both boas Ihe aounf'er 
child howcil the tumor on the right side the 
older one on the left side Both dea eloped 
metast iscs in the ha or enlargement becoming 
so gre It th it It w IS the outstanding sa mptom 
N) other mctastascs aacre pro ent While 
ea cs of this tape occur mo t often in )oun 
infints Wolbach and Morse (19) haae re 
l>orted t case m a bo> 4 a ears old 

The thiril tape conforms to what has been 
knoaati as the Hutchison tape (5) of round cell 
sarcoma of the adrenal It is repre ented m 
our scri^ ba cases i bo) and i girl iS 
months and 31 months old re pcctiael} In 
the latter it was the right adrenal which was 
affcctcal a\hilc m the former the left side was 
the scat of the primara grow th Both show ed 
mctastascs o\ er a much wider area inaohmo 
bone of the skull the ribs the pelais the 
claaiclc and the liaer and in the case of the 
girl the dura mater The liaer was involved 
to a much less extent than was the case m the 
second group Ihe children thus affected are 
more olten in the second or third >ear of 
life In spite of the differentiation of part of 
ihegroaath into a ganglioneuroma metastase 
of sa mpathicoblastoma w ere present w hen the 
child was hrst seen 
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In the fourth group there are again pa 
tients a bo\ of 23 month*; and a girl of 6 
months In the bo\ both adrenals, were 
afTected m the girl onI\ the left Both of 
the e case A\ere characterized In an in 
operable tumor b in^, in front of the \ ertebral 
column between the adrenals, and kidne\ 
making a mass from which kidne\s adrenals 
and node had to be painstakingK separated 
and dis'^ected In both children the prexerte 
bral mass repre ented a second tumor iociis 
Landau s fS) ca e of an 8 months old girl 
had a neuroblastoma pnmarx in the retro 
peritoneal lumbar region which mctasla izid 
into the luer In our case there was a me 
tastasis m the kidnex on the same suit a the 
large tumor in the adrenal The right ukd 
tumor compre sed the lixer but did not in 
xade It and jaundice de\ eloped bccau e of 
the mechanical effect of the tumor on the 
common duct 

Ihe final group was the mo t intert ting 
of all and comprised tumors i from the 
right adrenal of a 3 } car old box and the 
other from the left adrenal of a box months 
old Both XX ere remoxed bx operation and 
the X ounger child is aln e i x ear and 3 months 
later It is characteristic of both ol these 
tumors that thex xxere cntirelx separate from 
the kidnex which was not compressed or dc 
formed b> the grow th In all the 7 other ca e 
the upper pole of the kidne> xxas cupped to 
receix e the globular adrenal neoplasm In 
the last cases the neoplasm was also globu 
lar but It xxas cntirelx separate from the kid 
nex and readilx remoxable without it In 
both cases a small much compre sed portion 
of the adrenal remained on the upper pole of 
the neoplasm and this portion of the adrenal 
gaxe a normal histological appearance It is 
character! tic of all the adrenal tumors that 
their cut ection has a granular irregular 
alxeolar appearance de cribed bx \\ahl(i8) 
as xanegated and unlike the “soft brain like 
con^istencx of the embrxonal kidnej sar 
comata 

The tumors of the fifth group howed txxo 
distinct portions on section One was pale 
pink xerx firm and ex en m appearance while 
the other had the granular roughened appear 
ance characteristic of all adrenal neuro 
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1 1 t Male chii 1 m nth ol J The atl enal m 
pathi 1 1 tomaa d Uoneur m n rem5\ d b) Dr 
11 II n I he child 1 al i > ear lat r 

blastomata M icro cnpic examination show ed 
that the firmer portion was characterized bj 
the pre cnce of nnnx large adult nerxe cells 
with di tinct nuclei and nucleoli while the 
other jwrtion of the tumor was composed 
almost cntirel) ol the embrxonal txpe of 
sxmpathetic nerxe cells with numerous fibnls 
repre cnting axis cxlindcrs Chromaffin cells 
were not pre ent and both tumors were classi 
hed as neuroblastoma and ganglioneuroma 
Martius tumor of the ccrxical sxmpathetic 
\%hile chicflx a neuroblastoma pre ented one 
firm nodule which was a ganglioneuroma 
Wahls tumor in a girl ' xears old con 
tamed areas of neuroblastoma ganglioneu 
roma and chromaffin tumor all being xan 
ouslx differentiated stages of the same embrx 
onal plunpotential cell 

Clmicallx the mo t rapidlx fatal ca e are 
tho e xxhich present the large hx er a the mam 
svTnptom The tumors which metastasize to 
the bones often pre ent swelling and dis 
coloration of the lid of one or both ex es as 
the first sx-mptom the adrenal pnmarx tumor 
being found on abdominal palpation The 
sjmpathicoblastomata originating in the ad 
renais and in the abdominal sxmpathetic 
ganglia resulting m a prex ertebral mass 



sLPGrr’i G\\rcoLOf\ \\d obsieti ics 


,8o 


I «« Si 


^o.o*' V o" 

:.v t''^.f7|5:ir-^ 

‘'''’ C6^»* 

t * J 

v,t '‘' jcN & * ^^.'•cj 




'"■''iSr' 


.s> 


’i'"' 

t * 


I h 

if 1 1 




V ^ ? 


‘ 0 /v*i 

I II II I 


II Ilk a 

r 1 ifcl n 
kin 1 1 But th 

b rul II in 

turn It ^pp 

' mp tl bl t m 

t tai I 
11 t th rk 


lum 


8\ np th 
all r 


I Ih ga kl » II 

an I kif ui n 

1 mi s f Ih 

thi th i I pm fth 

ntthitth 11 {h a bulh 
an I g gl n ur m th t 
f mb \ n t an 1 fa lull 
f m th plunj t nil I 


H t rth 1 n 1 m luila ' rhi 
> ar I 1 5 m th ft j riti 


Lthminn (q) reported the ci c of t bov 
w hi was well 2 ? months iftcr operation per 
formed when he w a 1 1 m mth old J he child 
operated upon bi Dr Bollin„ is the onl\ one 
recorded who w is ah\t one \ear after oi>er 
ation 


In our group of o case of neuroblastoma 
of the adrenal medulla there i\ere 5 bo\s ind 
6 girls Jhe tumor in\ol\td the lelt adrenal 
m 4 case the right in 4 and both adrenals 
once The age of the children \aried from ^ 
weeks to almost \cars j being under the 
age of 1 \ ear ^ m the second \car 3 m the 
third \ear Jhere are 5 different tipes in 
this sene according to the location of the 
primar\ tumor and of its metastascs Thus 
we have first the simplest case of the scries 
in which a small nodule was found in the left 
adrenal Icaam^ the greater portion of the 
organ in an apparent!} normal condition and 
forming no meta tase Ihi tumor showed 
microscopicallv the most t\ pical and exquisite 
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sirui lure of cmbr\ oinl \ mpathctjc cells anil 
hbril aieordin^ to \\ ri^ht s classical picture 
lhcnexlt\pei illustritcd b) cases both 
in \ miv «nf int weeks and 9 months old 
rcspectncK and both bojs Ihe >000^01 
child h )wtd the tumor on the right side the 
older one on llie lelt side Both dc\eloped 
met 1 tasts in the li\cr enlargement becoming 
<iigrcit that it w i the outstanding s\ mptom 
\o other meta tasc were present While 
ea es of this t\pc oetur most often m >oun 
infint Wolbach and Morse (19) ha\e re 
ported a t ise in a bo} 4 } tars old 

flic third t\pc conforms to what has been 
kiDwn as the Hutchison t\pc (5) of round cell 
sarcoma of the adrenal It 1 repre ented in 
our crie b\ case i bo} and i girl 18 
months and 31 months old respective!} In 
the latter it was the right adrenal which was 
affected while in the former the left idewas 
tlie scat of the primar} growth Both showed 
metastascs over a much wider area involving 
bone of the skull the nl s the pelvis the 
claxicle and the liver and in the case of the 
girl the dura mater The liver was involved 
to a much less extent than was the case in the 
second group The children thus affected are 
more often m the second or third v ear of 
life In spite of the differentiation of part of 
the grow til into a ganglioneuroma metastascs 
of s}Tnpat]ncoblastoma were pre ent when the 
child was hrst seen 
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In the fourth group there are again 2 pa 
ticnts a boj of 3 months and a girl of 6 
months In the bo> both adrenaU were 
affected in the girl onl) the left Both of 
these cases were charicteri?ed b\ an in 
operable tumor l>inj, in front of the \crtebnl 
column between the adrenals and kidnc>s 
making a mass from whieh kidne>s adrenals 
and node had to be pamstakingU separated 
and dissected In both children the prc\erte 
bral mass repre anted a second tumor focus 
I andau s (8) case of an 8 months old „irl 
had a neuroblastoma primara in the retro 
peritoneal lumbar region which metastasizeil 
into the liver In our case there was a me 
tastasis m the kidne> on the same side as the 
large tumor in the adrenal The right sided 
tumor compressed the hv cr but did not in 
vade it and jaundice developed because of 
the mechanical effect of the tumor on the 
common duct 

The final group was the most interesting 
of all and comprised tumors r from the 
right adrenal of a j > ear old bo> and the 
other from the left adrenal of a bo> i j months 
old Both were removed b) operation and 
the > ounger child is aliv c r > ear and 5 months 
hter It IS characteristic of both of these 
tumors that thc> were entirclv separate from 
the kidne> which was not compn ssed or do 
formed b> the grow th In all the 7 other cases 
the upper pole of the kidnev was cupped to 
receive the globular adrenal neoplasm In 
the last cases the neoplasm w as also globu 
Hr but it was entirely separate from the kid 
nev and readilv removable without it In 
both cases a small much compressed portion 
of the adrenal remained on the upper pole of 
the neoplasm and this portion of the adrenal 
gave a normal histological appearance It is 
characteristic of all the adrenal tumors that 
their cut section has a granular irregular 
alveolar appearance described b> ^^ahI (18) 
as variegated and unlike the soft brain like 
consistenc> of the embrvonal kidnej. sar 
comata 

The tumors of the fifth group showed two 
distinct portions on section One was pale 
pmk verj firm and cv en in appearance while 
the other had the granular roughened appear 
mce characteristic of all adrenal neuro 



Ii I Male chill i month old Fhealrnalstm 
pti icol 1 toroa and i.a lioneuroma sa remo d b\ Dr 
llollm^ Ihtchldi alive i >ear lat 

bhstomata Mieroscopii cvamination showed 
that the lirmer iiortion was characterized b> 
the pre cnce of man> large adult nerve cells 
with distinct nuclei and nucleoli while the 
other portion of the tumor was composed 
almost entire)} of the embr>onal tvpe of 
s>mpathctic nerve cells with numerous fibrils 
representing axis cylinders Chromaffin cells 
w ere not present and both tumors w ere classi 
lied as neuroblastoma and ganglioneuroma 
Martius tumor of the cervical svmpathetic 
while ciuefl} a neuroblastom i presented one 
firm nodule which was a ganglioneuroma 
Wahls tumor m a girl lY )cars old con 
tamed areas of neuroblastoma ganglioncu 
roma and chromaffin tumor all being van 
ouslv differentiated stages of the same embrv 
onal plunpotential cell 

Chmcallv the most rapidly fatal cases are 
those w hich present the large hv er as the mam 
s>mptom ihe tumors which metastasize to 
the bones often present swelling, and dis 
coloration of the lids of one or both e>es as 
the first sjmptom the adrenal primary tumor 
being found on abdominal palpation The 
sympathicoblastomata originating in the ad 
renals and m the abdominal sympathetic 
ganglia resulting m a prev ertebral mass 
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between the idrtnali. and kulnejs without 
metastases t inmt be di iRnosed with int 
(ie„rce nl certaint\ Iho c rare s\mpathi 
cobla tiinita of the idrcnal which art not 
adherent to the kidni\ ind s.how ireas of 
differtnti ited celt mw be oper 

able becau e the\ apjiarenth do not meta 
tiizc earh lht\ contain areas of ntur> 
gannboma i well i ot s.\mpathitobl i 
tima and it l the litter onI\ apparenth 
which torms nuta tasc 

( ( SCLl at NS 

In i cries of g \mpathiti))h tom it i 1 
the adrenal mcdull i in \ oun children con 
tamed area ot gan haneurami in part of 
the tumor fhie uch fumar mditiizcf 
\cr\ peneralh t) the bones dura ind h\cr 
The other were r m \cd b\ ipcritim be 
fore meta ta e octurred Hjth children rc 
co\ercd irom the operation ami one i aluc a 
Near and 5 months alien ard the mK me 
reeordeJ to urM\c o Ion 
In 7 of the g the tumor pro\ d inoperibk 
when hr t diagnose 1 
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THE INSULIN-GLUCOSL TREmirVl OI TRAUMATIC SHOCK 


A Discussion amtii \n 
Bv I \RL c I \Dcnrr m d \sd tiiom \s 

F mth D I tm t fS 

M uch cMdcnce Ins 'iccumul'itwl cs 
pecnllv during, the Worlcl Wir thit 
indicates that the chief factor m the 
production of traumatic shock is a toxin de 
X eloped in d imaged tissue (124 and n) 
The toxic agent is unknown but hwlaminc is. 
an example of a protein cleav igc product 
which produces cxperimentall> the classic pic 
ture of shock fg) It is probable howexer 
that histamine does not represent the onij 
example of a protein autolj tic toxin which will 
produce shock like s> mptoms The toxin'^ hb 
crated as a result of bacterial attivit> haxe 
been suggested as being of i somewhat similar 
nature Anaphv lactic shock is probabI> an 
'idditional example of a similar protein cleax 
age product producing certain sj mptoms 
sometimes similar to those of shock (10) 

DEFINITION OF TP XUJIATIC SHOCK 

Cannon (4) in his monograph on Frau 
matic Shock defines the condition as follows 
‘ It is characterized b> alow venous prcsj>urc 
a low or falling arterial pressure a rapid 
threadj pulse a diminished blood volume a 
normal or increased crythroc>te count and 
haemoglobin percentage in penphcral blood 
(thereby differing from simple hxmorrhage) a 
leucoc>tosis and an increased blood nitrogen 
a reduced blood alkali a lowered metabolism 
a subnormal temperature a cold skin moist 
with sweat a pallid or gra>ish or slightlj 
cjanotic appearance alsob> thirst by shallow 
and rapid respiration often b> vomiting and 
restlessness bj anxietj changing usuall> to 
mental dullness and lessened sensitixitj 

TERMINOLOGX 

Cowell (7 and 8) divided traumatic shock 
mto primary and secondary wound shock 
The former condition superv enes immcdiatclj 
when the damage sustained the bod> is 
great and death often results unless prompt 
treatment is possible Primary shock is much 


Lnperimentvl RrroRT 

C ORP MI) I \CS kcNSVs City Kvnsvs 
B r> I i> f K 

less common than secondarx traumatic shock 
Iht latter 1 the usual shock state which fre 
quentlx i{)pe irs after a lapse of sex eral hours 
In primary shock the s\ mptoms appear to be 
the re ult of a powerful stimulus of nervous 
tissue which results m a reflex relaxation of 
the va tular tree It has been suggested that 
such shock is more ]ikcl> to occur in the 
highstrung or in those with temperamental 
instabihtv It max be similar in nature to 
the conditions initiiting fainting or sjneope 
but persi ts somewhat longer (4 and 18) 
Modern tv idcnct seems to prov c th it second 
ar> shock is initiated and clue principally to 
a toxic factor which increases the permeabil 
il\ ol the capillary w ills resulting in a de 
creased blood volume and a falling blood 
pressure Because of the rapid loss of blood 
volume through the capillaries Cannon sUj, 
gcsls the term cxamia as being descriptive 
of the c sential state of the circulatory appa 
rat us in shock 

CONTRIBUTOIX FACTOPS IN SECOND VRX 
SHOCK 

Manx observers hue emphasized the fict 
that the toxic agent actuallj seldom works 
done Among initiating factors (18) there is 
often some blood loss Infection ma> increase 
the potenc> of the toxic agent likewise 
exposure to cold because of the tendency to 
lowered metabolism and lowered temperature 
of the body has been found a vcr> important 
contributory factor Lack of food and water 
or water loss b> any method what<?oc\ er as 
perspiration purging and vomiting max play 
a role m the reduction of the blood volume 
(4) Baruch (2) found the oxygen carrying 
capacity of the hTmoglobin lowered Jhis 
fact plus a decreased volume flow a lowered 
blood pressure and an increased blood vis 
cosity (4) handicaps the internal cellular res 
piration An anxsthetic '=uch as chloroform 
or ether adds to the disturbed metabolism 
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both before the blood pre sure falls and more 
so afterward Thus note is to be made of 
the fact that although a liberaterl toxin in 
traumatic shock is usualls the chief factor the 
final condition of the patient is the result of 
a group of factor J herefore improaement 
ma\ f ilhw when same easil> controllable 
condition i eliminated as for example cold 

St.sTXlNlNC, FXCTQRS IN SErOND\R\ 

TP VUM4.TrC SHOCK. 

\fttr the occurrence of the initiating fac 
tors of secandarv hack certain su taming 
factors become operatise anti should rcceist, 
can ideriti in ( i8) Chief among the c arc the 
low bl od jiressure a detrea e in blooil sol 
umc a fall m bods temperiture and a rcduc 
tvon of meteboU m \s a rc ult ot the c 
change there is a decrease m the supph of 
ixsgen to the tissue with a tcndcncs toward 
disintegration fiS) IheoreticalK therclorc 
prasiit I the factors just mentionwl continue 
ta be operatise the injury to (he capillars 
cnd( thelium become more marked and the 
exudation of the blood jilasma cantinue 
cau inf' a progrcssis e reduction of the \ olumc 
of the asailablc circulatin" flui 1 of the bods 
\s Cannon has said a eries of suious 
circle are probabls started dependent upon 
retarded blood flow lowerc 1 metaboh m and 
increased blood \i co its Kro h i ■,) ha 
shown that an anoxxmia produte cipillars 
relaxation an cs ent whichol it elf ssould seem 
capable of de rca ing the asailablc circulating 
fluid ot the bads with lut the aid of the pro 
gressis e exudation of the bbo I plasma which 
seems to be so imjiortant as a final f letor in 
secondare hock Ml of the e deranging proc 
c es take an appreciable period of time for 
their operation and fin ills end m death unless 
the sicious circle are broken 

RFLSTION OF SURGICSL TO TP SUM STIC 
SHOCK 

In surgical shock as sse see it in ordinars 
hospital work hxmorrha;.,c toxic agents from 
infectun the harmful effect of ana thesia 
(especially if it be ether or chloroforml and 
loss of ssater from the body by ssseatin" or 
preparators purging all may be more or le s 
operatise Dale (9 and ii) in his work on 


histamine shock has shown that in the un 
aiucsthetizcd animal 10 milligrams of hista 
mine per kilo is without marked effect while 
on theothcr hand etherization ssith open mask 
for hours renders the animal s ery susceptible 
to small doses of this toxin Ether alone may 
act in such a way as to increase the capillary 
permeability (4) A somewhat lowered blood 
pressure is a result to be expected (30) when 
the effects of ether are added to those of tis 
sue damage I he larger the amount of tissue 
ilamagc the greater the likelihood of definite 
shock semptoms 

In abdominal operations as soon as the in 
tc tines arc handled there is a xasodilation 
with distention of the capillarie and \cins 
due pos ibl\ to local inhibition of xasomotor 
tone to a change m intra abdominal pressure 
ta \enous obstruction or possibly to all of 
the c factors working together The stasis or 
Ic scnc<l return of a\ ailablc fluids to the circu 
lUorx tree due to such seque tration of blood 
during an<l after abdominal surgery c\en 
without blood loss max occasionally explain 
the occurrence of shock like sxmptoms It is 
obxious that such a\a«odihiationof theportal 
\c els decreases the ax ailablc blood xolume 
and interfere with the return of blood to the 
heart which in turn decreases the blood pres 
sure and the xolume flow of blood to the 
oullxing tissue Erlanger and Gas cr (14) 
produced hock cxpenmentallx by rctardin 
the return of \ cnous blood to the heart Thus 
traumatic shock and shock following abdomi 
nal operations may be xerx much alike al 
though the imtiating factors and sustaining 
factors max ditTcr somewhat 

OITLINE OF SHOCK TREXTSIENT 

Because of the \ icious circles w hich are oon 
cstabli hed the treatment of sex ere shock Ins 
not been satisfactory rheobxiou points of 
attack haxe been first to correct as quickly 
as possible all of the contnbutorx or initiating 
factors b\ gixingrest opiates apphingheat 
stopping fluid loss and prex enting if pos ible 
toxic ab orption from damaged ti sue I he 
absorption of toxic protein products from 
damaged tissue has been prex ented by cxci ion 
of such ti sue The sustaining factors haxe 
been attacked by attempting to increase the 
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blood volume the blood pressure, and the 
\oIume flow of o\>genated blood to the out 
I>ing tissues and also b> preventing a con 
tinuation of the toxic absorption 
As a prev entive measure in shock Corniole> 
Jind KotzarefI (6) have attempted to immu 
nize animals against the shock toxin b> pre 
vious injection of blood and serum of shock 
animals but without conclusive results 
Cr>stalloid solutions such as '^alt solution 
Ringer s solution and glucose solution hav e 
been tried repeatedly both in isotonic and 
hypertonic strengths During the war col 
loidal solutions such as gum acacia (3) were 
added to crystalloid solutions VMth results not 
particularly satisfactorv Sodium bicarbonate 
was given a trial by Cannon Fraser and 
Crowell (5) but without good effect Blood 
transfusion given slowly seems at present to 
be the best intravenous treatment although 
Its value is by no means certain cspcciallv in 
extreme cases Hanzlik and his collaborators 
(2 ) have given some evidence that citrated 
blood IS harmful to the organism in concen 
trated solutions causing certain definite his 
tological changes in the lungs Considerable 
evidence is accumulating that our common 
mtrav enous preparation which we have used 
so freely and often without entire knowledge 
of the actual effect it w as hav ing on the blood 
corpuscles plasma and the tissue of the body 
in general mav be sometimes actuallv harm 
ful (12 13 20 21 2 24) 

Robertson and Bock ( 9) have given some 
interesting evidence that in cases of reduced 
blood volume fluids administered bv wav of 
the alimentary tract are to a high degree 
retained in the circulation The remarkable 
feature of their results is the increased volume 
of fluid held in the blood vessels when water 
and salt solutions enter the body by natural 
channels as compared to injected solutions 
Theoretically crystalloids such as glucose 
and salt even when introduced slowly and in 
hypertonic strengths v\ouId be expected to 
cause only a temporary rise in blood pressure 
unless the vicious circles of shock are in some 
"ay interrupted by the introduction The 
crystalloid molecule (28) is smaller than the 
colloid molecule and has a higher osmotic 
pressure It might therefore be expected to 


pass readily out of the circulation since the 
damaged capillary walls in shook are already 
permitting the passage of the larger molecules 
of the colloidal blood plasma Immediatelv 
after the introduction of a cry stalloid solution 
because of its relativ ely high osmotic pres 
sure some fluid may be drawn from the tissue 
spaces into the circulation However the 
small erv stalloid molecules very quickly pass 
through the capillary wall and an osmotic 
balance is struck between the outside of the 
capillarv wall and the inside after which sub 
stantiallv the same condition exists as before 
treatment Lv en if the erv stalloid did not 
strike an insiidc outside balance so to 
speak It would probablv pass off through the 
kidnevs as crvstalloids will pass through the 
kidnevs as. long as the blood pressure is above 
40 millimeters of mercury Thus erv stalloid 
solutions including glucose and chloride solu 
tions have generally been ineffective m the 
treatment of shock 

Although the o motic pressure of a colloidal 
solution IS not as high as that of a cry stalloid 
solution the larger molecules of the former 
might find difficultv in passing out through 
the interstices of the capillarv endothelium 
and thereby aid in maintaining the blood vol 
ume and pressure The use of gum salt solu 
tion of Bayhss (3) and the glucose acacia 
solution of Erlanger (14) are attempts to hold 
fluid in the circulatorv tree by combining the 
high osmotic pressure of a cry stalloid w ith the 
large molecule of an innocuous colloid Bav 
liss as late as 19 warmlv defended his 
solution as having some value and other fa 
V orablc reports of its usefulnc-^s hav e appeared 
(15) Clinical experience with the solution of 
Bayhss and the solution of Erlanger has not 
been entirely satisfactory and there have 
been reported fatalities ( 5 and 6) due to 
these solutions Certainly on the whole the 
hope held out onginaUv for solutions contain 
ing mixtures of crystalloids and colloids has 
not receiv ed umv ersal encouragement 

More recently Kruse (24) and Hanzlik and 
Karsner ( i) have presented new evidence 
which now must be taken into consideration 
when any mtrav enous solution is used Hanz 
Ilk and Ins associates hav e found that gum 
acaaa apparently produces rather definite 
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physical and chtmical changes, in the blood 
Among the change that ma\ occur after the 
intra% enou injccti m of such colloids as gum 
acacia and \arious h\pertonic solutions of 
cr> stall -lids in the concentrations that ha\c 
been u cd in clinical work are haimagglutjna 
tion h emoiv i darkening and rapnl secli 
ment ition of the bio d lowering of the ha dr > 
j,cn K n fonccntrati n increase of lactic acid 
ind i diminutnn in cirbon <liox«k content 
of the bloo 1 Of ilnious striking importance 
\ ere han„e ob cratfl in the h im iglobm ind 
red bl )o i eorpu ele filhwed omctimt b\ 
the oceurrence if minute ])ulmonar\ emboli 
1 ith e ipillara thromb i ind txtraeai>illar\ 
himorrhige ml le lem i I u! c bliod prt 
sure in 1 respirati m change were d o ippar 
ent Mere reeenth Vpjileman (i)ha com 
pirel the etlcet of ^ p r eent icaeia on the 
MS ) it\ t o\al lied bhod and edimcnlatnn 
it eorpu elcs i/i itro with the change in (he c 
plnsiealfi tir t the bl > 1 after intraacnous 
injectiin inribbit He confirms liter itK ns 
in the bl loJ a f un 1 b\ H in/hk The m 
CO it\ it the bloi I 1 inerei td \t lime the 
blind wa r thick that it \i co il\ could 
n it be me i urt J I he rapt lit\ ol e rpu cul »r 
St limenttti in wa greatlv mere i cd (<ntr>I 
lution ri odium thl inde howextr pro 
duted ni ueh ctleet 1 inalK Hanzlik and 
Kvrncrhiee hiwn tint niana igcnt imong 
which wa acieia in the concentration which 
has been ii ed in the tre itmcnt >f hock and 
hemorrhage igglutin ite I re I blood cells in 
tiro indicatin;, a b i is for preliminary em 
bolic and other hi toli^jical teidcnte of lung 
injur> to ter and \\hippk (i?) haxe notcil 
that intrascnou mjectnii of acacia delayed 
return of the tibrin content of the bliod to its 
normals alue ind that clr Itingisdel ly odor prt 
yented 1 he 1 ittcr fact i of importance yyhen 
contemplating the use ol gum acacia solutions 
in uncontrillcd hxmorrhage C e sell Cig) 
w arns that the gre ite t care should be used in 
the use of bloo I ubstitutes in man In his 
experience toxic effects with a fall in blood 
pre sure were not an unusual occurrence 

C,Ll.eOSE INSCLIN IN SHOCK 
In a recent paper Fi her fib) has adxo 
a ted the use of glucose and insulin in the 


treatment of shock His conception of shock 
and Its rational treatment is based upon the 
folloyying statement Our conception of 
shock IS that in this state an internal asphj xia 
and acidosis with oxidation processes held in 
check or abejanco result m a state of cx 
haustion I pcrsonall> belicye that this state 
IS primarilj caused b> a sudden dcran'^ement 
of the central ncr\ ous sy stem \\ hether these 
tyyo conceptions are correct or not an) 
method promoting combustion and oxnlation 
and at the same time furni hing heat tnerg) 
hould be cffectiyc in combating shock 
Fi her sugge ted that insulin mi^ht scree to 
inert! c the rate of ovulation of glucose in the 
ti uc and aid m suppl>ing carbohydrate or 
fo d ind itxygen in ome manner to the in 
jurtd ind anox imic cell — thus aiding in com 
bating the injurious cfTccts of the toxin which 
IS thought to product shock After a rc\ic\\ 
of the literature concerning our present knowl 
cfl c of the fitc of glucose after insulin mjec 
tion nr rcison uasobMoustouswhy glucose 
in ulm should act more bcncficiall) in shock 
than a hypertona solution of the crjstalloid 
glueosc witliout the addition of insulin 
r 1 htr mention u ca es of shock treated sue 
ct sfully with glutose and insulin and record 
in <lctail s typical ta es Two of these cases 
he regard as toxic or septic hock Wcwon 
<lcr if such cases sliould be classified Math 
traumatic shock since they present factors 
not fouml in this condition 

In an effort to aid m c tabli hing the true 
value of gUico c and insulin in the treatment 
of traumatic shock we have earned out a 
senes of experiments upon dogs 

r\rCRI\ICNTXL RESULTS 
I ach do„ was anasthetized witli ether 
\ftcr the first few minutes of anxsthc la xer) 
little ether was required to keep the animal 
quiet Fhc carotid artery was connected with 
i mcrcur) manometer and the blood pressure 
readings w ere recorded on k) mograph paper 
Shock was produced b> h immcring the thi h 
muscles of one leg follow ed b> occa lonal mas 
sage until the blood pressure fell below 70 
millimeters of mercur) with a definite tend 
cnc> for the fall to continue After this state 
was produced treatment was begun 
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Fourteen of the dogs ^^ere treated v.ith glu 
CO e and insulin (LiU)) The latter was used 
in a dosage of approximatelj i unit of insulm 
for e^er> grams of glucose gi\en The 
insulin was gi\en subcutaneouslj before the 
introduction of the glucose m some animals 
and in others o to 30 minute after the glu 
cose was started In a few experiments the 
insulin was-given \er> slowlj wath the glucose 
bj the intra% enous method 
In all but one of the dogs there was a n c 
in the blood pressure almost immediately fol 
lowing the admirustration of the hypertonic 
solution The usual response y\as a nse to 
80 or 90 millimeters of mercury As a rule 
this ley el y\as maintained from 15 to 30 min 
ute after which the pressure slowI> fell and 
Usuallj, continued to fall steadil> until the 
animal died from i to 4 hours after treatment 
was begun In no case did an animal recover 
completely although one recoy ered a blood 


pressure of 100 and Uy ed from •’ 4^ p m until 
midnight or 9 hours and minutes 
Slx animals were treated yynth glucose alone 
to control the glucose insulin treatment The 
blood pressure readings m this senes differed 
'Cry little from those in the senes receiving 
the insulin 


Shock was produced in the same manner in 
12 dogs used as controls and progress was 
noted until death The rapid fall in blood 
pres ure with a continued low pressure until 
the end of the experiments corresponded \ erj 


do dy to the change m blond pre ure of the 
animals trtati. I Dcith orcurrtd from ‘ to 
1 hour eirlicr than m the treated scrie The 
Iran itorv ri einprc ure utter thtoluco ewas 
given ot course was absent in the controls 

Finally as further controls 2 dogs were 
treated with 1 per cent glucose insulin ind 
1 3 per cent odium chloride solution In one 
animal the gluco e in ulin w as giv en until the 
blood pressure fell to a (ritical level at which 
time the sodium chlondc solution was substi 
tuted In the other animal the procedure was 
reversed The change from one crystalloid 
solution to another gav e a slight temporary 
rise in blood pressure for a few minutes (a 
rise of about 10 millimeters of mercury) after 
which time the manometer reading fell as 
befort the change of solutions 

In no instance was any evidence noted that 
the addition of insulin in any way caused any 
specific aid that could be determined by 
change m blood p^e^surc or general condition 
of the animal Glucose alone in 6 animals 
acted as favorably as the glucose insulin com 
bmation The hvpertonic sodium chloride 
solution temporanly elevated the blood pres 
sure similar to the t,luco e or glucose insulin 
solution 

Several times during the production of the 
shock state the blood pressure would sponta 
neously recover after being below yo milli 
meters of mercun from 10 to o minutes 
Thus it IS to be noted that any treatment 
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instituted before the tendenc> toward a falling 
pressure was detinitelj established might ap 
pear to be of value 

In two dOf,s intravenous 15 per cent glu 
cose given at the rate of 5 cubic centimeters 
per minute apparently caused a change in 
the hxmoglobin The blood withdrawn after 
death m the e cases was chocolate col 
ored Ihis seemed to us sufficient evidence to 
warn against giving very rapidlv glucose 
solution m this strength 

SUMM VI \ 

1 In the interpretation of shock treatment 
it must be remembered that mild ca c often 
recover either with or without the use of tht 
common intravenous solutions Before an 
c timate is made as to the v alue of anv spec lal 
method it must be dehnitclv determined tint 
the condition dealt with is really shock 

Hypertonic solutions of cry stalloid hav e 
not been used with complete success in the 
past in the treatment of well developed shock 
Recently evidence is accumulating that m 
travenous therapv with hvpertonic solution 
of crystalloid unle s introduced with the 
greate t care may be actually harmful 

3 From the experimental standjiGint the 
glucose insulin treatment of shock recentK 
advocated by Fisher seems to be no more 
beneficial than treatment with a hypertonic 
solution of glucose 01 sodium chloride 

4 Further studie should be made to learn 
if possible whether a patient in the true 
shock state can utilize glucose with insulin is 
do normal individuals or pitients suffering 
with other disea es 
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U ^TIL recently it has been practical 
ly impossible to gi\e even a fairlj ac 
curate prognosis m anj form of ma 
lignant disease A consideration of the defense 
reaction against carcinoma led MacCart> in 
1910 to observe the presence of Ijmphocjtic 
infiltration fibrosis and hjalimzation around 
carcinoma cells in the breast and also the 
differentiation of these cells He later applied 
the presence or absence of these factors in 
prognosticating the postoperative length of 
hie On this basis Broders in 1919 made a 
fairly accurate prognosis possible m cases of 
epithelioma his prognostic data being based 
on a sjstem of grading the degree of mahg 
nancy of these growths according to the rcl 
ative degree of differentiation present 


hvahnizition and that when both were 
present po toperative life was increased 56 
per cent 

In It) 4 m stud> mg the prognostic value 
of the four factors he found that whenev er the 
factors arc present the average length of life 
is greater than w hen thej are absent and that 
this is true of all four factors He also found 
that the variation in the frequenc> of the 
pre ence of the factors in different organs 
suggests that the defense mechanism prob 
ably act ditferentl} in different organs 

MVTl RI\L \ND METHOD 

This paper is based on the studv of ^00 
breasts which had been radically removed 
because of carcinoma Tor various reasons 


literature 

Most ot the literature on the subject of 
defensive factors m carcinoma of the breast 
n th® work of MacCarty and 

In 192 Sistrunk and MacCartv 
published a paper based on the study of ii> 
breasts which had been radicallv removed 
tor carcinoma The study v\ as both patholog 
ical and clinical They found that the great 
est combined factors m longevity were cellular 
°^*^®^®ntiation and hyalimzation and that 
cellular differentiation hyalimzation and 
nbrosis are the greatest single factors 
Again in 1922 MacCarty in a further studv 
stated that when any of the factors are pres 
®nt postoperative life is increased and m 
creased most when differentiation and hyalin 
i-'afion are present He stated that the 
Unnorm consistency of increased length of 
postoperative life in the presence of the 
deiensive factors suggests that they play a 
igmficant role as a part of the natural 
etensi\e mechanism against carcinoma 
■Later m 192'’ MacCarty studied 9 cases 
g of the breast in which death 

°^®^rred He found that in the presence 
nbrosis postoperativ e life was increased 34 
per cent and 40 per cent in the presence of 

Ab dgm t I iliesia bmitted t th F c ity f th C d i S h 1 
1 th d g { Mast I 


only 222 were suitable for inclusion in the 
statistics I examined every gross, specimen 
and cut blocks from carcinomatous areas for 
microscopic study \\\ of the data have been 
checked by questionnaires The living patients 
have been alive from 5 to 10 years without 
any e\ idence of recurrence In all of the cases 
studied m which the patient died death 
occurred within 5 years of the operation and 
in every case it was due to recurrence or 
metastasis The cases were divided into the 
following groups (r) those cases in which the 
axillaiy Ivmph nodes were involved the 
patient being alive after 5 years with no 
evidence of recurrence or metastasis and (2) 
those in which the lymph nodes were not 
involved but death occurred within 5 vears 
Ihese two groups were studied comparatively 
m order to determine the relativ e frequency 
of the factors in these two extremes Tor 
comparison the following groups were also 
studied (i) those cases in which the lymph 
nodes were involved but death occurred 
within 5 years and (2) those in which there 
was no involvement of lymph nodes and the 
patient IS living without evidence of recurrence 
or metastasis 

Throughout this paper all references to 
involvement of lymph nodes refer to findings 

fth U IM p t II 16IIm t f th 5 m t 
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the time of operation When the number 
\etr 1 tiled it mdieitCb the interval 
lee iperitnn 

It IS well known that in man\ ease of cirti 
)m i of the brea t m which Ivmph nodes were 
und inv< Ived at opention the patient lives 
anv vears after witliout anv sign of recur 
nee or meta ta is It i equally well known 
at m m inv ea e in whieh onlj a small 
cali/ed eircinima is found without m 
ilvement of Ivmph noles or cvidente of 
etastasis the patient dies within a fevv 
onths It has been m\ aim m this stud> 

I lind out it pis ible whv this should be 
ue \ clue to the answer mav be discovered 
MacCartv s work II it is true that there 
a delimtc defen e mcchani m then it should 
rther be true that this defense mechanism 
lould be well develojied in those patients 
ho recover m spite of involvement of Ivmph 
Ddes and that on the other hand cases of 
tal carcinoma m w hich the Iv mph nodes were 
ee should be characterized bv fi noorlv 


The defensive factors dealt with in this 
stud} are the same as those observed b> 
MacCart} namcl} differentiation fibrosis 
h}alinization anti Ijmphocjtic infiltration 
and the same definitions for the terms are 
used 

There is some doubt as to the correct 
po ition which cellular differentiation should 
occupy It ma} be an inherent characteristic 
of the growth itself or it ma> be due to factors 
m the surrounding tissues which allow dif 
ferentiation At lirst thought cellular differ 
entt iiion might naturall} be considered as a 
char ictenstic ot the grow th and not connected 
with natur s defense but this apparentl} 
not the ease Differentiation of cells m nature 
I the re ult of ulapiation to favorable en 
vironment It is possible tint this is al o 
the e ise with m ilii^nant cells It is thought 
that thi favorable environment is the prop 
ertv of the organi'im rather than of the cell 
It clf and for this reason differentiation is 
plate J among the bod) s> defense factors 
However it i con idered to be an mde^ of the 
defen ivc mechanism rather than a specific 
defen ivc fictor 

1 he micro copic sections ucre divided into 
three groups tho e in which differentiation 
was ibscnt or minimal those m which the 
tendene) to dilTcreiitiate was distinct but not 
market! and those in which the tendenej to 
differentiate was marked fFig i) Before the 
risult were consolidated Group 2 and 3 
were combined so that the classification was 
ba cd mere!) on the pro cnce or absence of 
cellul ir differentiation It is felt that thi 
must ph) a ver) definite part and that a 
grov th whi h is well differentiated should 
support a better prognosis than one which is 
not 

Ihere was a distinct tendenej to differen 
tiate in about 65 per cent of all cases The 
higher the degree of differentiation the more 
the growth resembled normal gland In highlj 
differentiatcel grow ths it was quite commonl) 
found that none of the other defense factors 
was pre ent (Figs and 3) 

In the study of fibrosis the mam difficult) 
was in determining m just what case fibrosis 
«hniiTfl hp rnIWl -4 ff»rtnr nf defense and when 
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Fir An entirel> unclificrentiated growth with no 
defensi e factors present 

tissue per se t\ere to be taken as a positive 
criterion fibrosis would be present in cverj 
case since there is a certain v triable amount 
of fibrous tissue present in everv case In 
the normal fibrous tissue the fibrils present a 
characteristic interhcing pattern Fibrosis 
due to malignancy however is in much more 
intimate relation with the cells The fibrils 
form a barrier around the masses of cells 
which IS quite different from the arrangement 
m normal fibrosis The same question of 
degree was met with here and dealt with just 
as m the case of differentiation (Fig 4) 

The same statements made m regard to 
fibrosis are applicable to hyalinization since 
hyalm develops from fibrous tissue When 
h> alinization is marked there is little pure 
hbrosis since the former is merelv hyalinized 
fibrous tissue Of all the factors hyahmza 
tion IS found in the smallest percentage of 
cises probably because it is the last factor to 
appear It was present m onlv about 30 per 
cent of the cases Because of the firmness 
which characterizes it hyalimzation is the 
most effectu e of the tissue factors since it 
constitutes a practically impossible barrier 
to the advance of malignant cells 
Lyanphocy tic infiltration is the least im 
portant factor however it is the first to 
appear It is characterized by a dense wall of 
small Umphocytes intimatelv surrounding 



Fi s H Ijb diffe entiatcd tumors The cells are of a 
much more matu e twe than those m Fipure Nucl oh 
are oot prominent and cell^ arc placed in dellmtc acinar 
groups Here also there is \ery little defense reaction 

the cancer cells which may be many cells in 
thickness (Fig 3) 

It was frequently found that when the 
degree of cellular differentiation was very 
high there was little if any other defensive 
reaction Frequently one factor such as 
fibrosis or hvalmization was also present to a 
marked degree while no other factors were 
present The degree to which any factor is 
present undoubtedlv plavs an important part 
but aa it was difficult to e\ aluatc it it is not 
included in the statistics 

DVTV 

In 88 cases the ly mph nodes w ere mv olv ed 
and the patient lived more than 5 years 
without recurrence or metastasis In o of 
these ca'^es ( 3 percent) all factors were 
present in 87 (98 8 per cent) one or more 
usually more factors were present In only 
1 case were all of the factors absent In this 
group as a whole considering four factors for 
every case as 100 per cent the percentage of 
factors present was 70 and the percentage of 
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ictors absent was Thi i,i\e an aNcragc 
: about three of tht. four fictor pre cnt m 
vth case 

In ^5 ta e the ghnd were free from in 
alvement but the patient died (Group ) 

\ 1 1 case ( 1 ^ per tent) none of the factors 
as pre ent In onl\ one case were all four 
ictors present T ikinj* this group as a whole 
} 3 per ttnt of the factors were ab ent and 
aU 6 per cent were prt ent I his w is an 
icrage of onh one factor for each case 
hereas in the former group there was an 
icrage of three (I ible I) as exemplihed 
1 uch tumor a that illu trated in Figure 6 
I arl\ in thi paper it w i St ited (hat if 
le so c died defensive (actors were of an> 
alue It w auld be hown m the e groups 
; was anticipated th it in 1 1 es such as tho c 
I C roup I the factor should be well elclined 
1(1 that in such case as those in Group 
le factors should be poorlv dehned \nal\sis 
I Table I hows that thi i verv dehnite!> 
le case 

Compari on of the total incidence of the 
ictors in the two groups show that the 
efense mechanism wa almo t three times 
5 manifest m Group i In Group i all four 
ictors were pre ent in 23 per cent or about 
rie fourth of the cases while m Group ^ 
er cent of the cases or onlv i ca e m the 33 
ad all four factors present 
In Group i onlv in i per cent of the case 
ere there no factors pre ent while m Group 


T\BLE I — COVIPVRISO'J OF CROUPS I \ND 
( c 

Lym h ^1 Lym h I 
p I r i 
'(If ) 

P t 5 33 3 

t t 3 6 f 7 

gt) 36 

3 S 6-1 

5 9 

4 9 

P, t S 7 

it 47 S 73 

3 3 

I 3? 

p t 7 6 s 

ij t 3 73 S 

all factor were ab cnt in 33 per cent In 
Group I there were defensive factors m 
pnctiealK everv case while m Group there 
was absolutelv no defense reaction in one 
third of the ca e 

On further analv SI of Table I it will be seen 
that cellular differentiation was about three 
time as common in Group i as m Group 2 
being present in the former iii 86 5 per cent 
of the cases and m the latter m onlv 33 per 
cent Fibrosis was present m about the ame 
ratio 86 5 per cent in Group i and 36 per 
cent in Group 1 lie preponderance of 
h>alinizationin Group 1 is even more marked 
It was present in 35 per cent of the case in 
Group I but in onI> 9 m Group I \ mphoc} 
tic mliltration was twice as common m Group 
I — 32 3 to , per cent Not onl> were the 
factors as a whole much more common m 
t roup I but each indiv ulual factor w as much 
more common in Group 1 than in C roup 
Fiftv cases were studied in which thel>mph 
nodes were free and the patients were till 
alive (Group 3) I his group is not verv di 
tinctive as in view of the carlv removal of 
the carcinoma the progno is should be fairl> 
good irrespective of the pre ence or absence 
of the factors In 6 ca e (i per cent) all 
the factors were present In 3 ca e (6 per 
cent) all were absent In the entire group 
61 5 per cent of the factor were pre cnt 
and 38 3 per cent w ere ab ent 
Fift> one cases were studied m which the 
l>inph nodes were involved and the patients 
were dead (Group 4) This group also 1 
not verj distinctive as the involvement of 
l>inph nodes with or without the defensive 
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Fi s bho in the Ijmphocjtic infltration arounJ the 
cancer cell 

factori, generall} entailed a poor prognosis 
OfthiSe,roup in 24 per cent no defense factors 
were present and in 4 per cent all four factors 
^^c^e found In this group as a uhole 61 3 
per cent of factors \\ere absent and ^8 7 per 
cent were present L\en here there was a 
marked preponderance of missing factors 

SUMir^PY 

Of the 300 specimens of carcinoma of the 
breast which were studied for \arious 
reasons onl> 222 were suitable for inclusion 
in the statistics The studs was confined 
to the four defensise factors cellular difTcrcn 
tiation fibrosis hj alimzation andl>mphoc> 
tic infiltration The study was undertaken 
\Mth the idea of prosing or disproving their 
defensive nature Ihes were found to plaj 
a distinct part in retarding the growth and 
spread of carcinoma The various factors 


TABLF II — COMPARISON OF GROUPS ^ AND 4 


C llular differentialion present 
C llular differentiation ab ent 
f brosis present 
F bros s absent 
Iljal n alion present 
Ilj-al n alion absent 
Lj-mphootic mfltration p e ent 
I jmphoc>tic mfltration absent 
\11 { do s present 
\11 f ctors absent 
Total per cent of factors present 
Total per cent of factors absent 


84 

51 

16 

49 

80 

49 
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46 

17 

54 

83 

36 
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64 

64 
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61 5 

38 7 

38 5 

61 3 



Fig 6 Three factors are p es nt hyalmi ation anti 
fibres aresho n in upperhalf of the I eld and l>mphoc>tic 
infllration m loner left 


are discussed individually and observations 
on their characteristics arc made 
In the 88 cases in Group i (the case in 
which hmph nodes were involved but the 
patient was living more than 5 vears after 
operation) 70 per cent of the dcfensiv e factors 
(an average of approximately three of four 
factors) were present In 3 per cent of the 
cases all factors were present In the 33 
cases m Group 2 (the case m which the 
Ivmph nodes were free but the patient had 
died within 5 years) only 6 per cent of the 
factors were present an average of only one 
of the four in each case In 33 per cent of the 
cases none of the factors was present and 
in only i case were all the factors present 
I here was also a marked preponderance of 
the individual factors present in Group i 
most marked in the case of hyalmization 
which was present in 55 per cent of the cases 
m Group i and in only 9 per cent of the cases 
in Group 2 

In the *50 cases in Group 3 (lymph nodes 
free and patient alive) factors were present 
in 61 5 per cent of the cases and absent in 
38 ^ per cent 

In the cases m Group 4 (lymph nodes 
involved and patient dead) factors were 
absent in 61 3 per cent of the cases and present 
in 38 7 per cent just reversing the figures 
of the prev lous group 
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CONCLUblONS 

I The preponderance of e\ uJence indicates 
that ctlkiUr ditlcrentntion hbrobii, h>aliniz 
ati )n am! l\mpln(.\tiL inhltrition ire ni 
turc dcfcnbi\L mtchani m circino 

mi 

\\hili the L 113 doubt arc not the onl\ 
niciti ol dcfenhC the\ ire probiblj the mo t 
imp irtiiit 

[ht\ plai i dehmte and di tinct part 
in retarding the gr3\\th of carcinoma in the 
brt i t 

4 Ihc\ ire not pre cut in e\tr> case iml 
\ar\ on ilcnbU in decree and thus, in ef 
tectii cne 

It f3lln\\in^ imputation in i ca&c 
without in\nl\eincnt ot Kmph node ill the 
dekn i\e tict3r ire f lund pre ent a good 
Cro^m is 1 justitied if the\ arc not pre ent 
the pra^no is is not so favorable 
f> It in a case with involvement of Kmph 
node there are no factor pre ent the prog 
no 1 1 poor If all the factors are present 
It is till not good but ccrtainlv better 


f The re ults emphasize more than ever 
the nece bit> of ear!> diagnosis and radical 
amputation for carcinoma of the breast 
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GALL-BLADDER DISEASE IN \OUNG SUBJECTS 

By \I FRED H POTTEP M D Springfield Ohio 


T he incidence of gall bladder disease in 
adolescents and patients under middle 
age has al\\a>s been considered as \erj 
rare b} most medical writers Moreo\er a 
perusal of standard works on pediatrics in 
eluding the latest and best textbooks written 
in the most interesting and presumabl> the 
most instructi\e waj would gi\e one a wrong 
impression upon this subject and would rath 
er suggest that the> cannot be based upon 
actual experiences outside of that of the 
authors since the> hardl> mention an> thing 
in reference to gall bladder disease in children 
or at least implj that gall bladder disease is 
a matter of but slight importance m child 
hood and adolescence The writers personal 
experience and study of the literature has 
however led him to a quite different opinion 
and it IS the purpose of this paper to show 
with the help of collected data that gall 
bladder infections occur most frcquentl> m 
adults under middle age and that such dis 
eases including the occurrence of biliaiy 
calculi ma> be met quite often in adolescents 
and >oung children 

The writer has within the past years 
personally observed 4 verified cases of gall 
bladder disease in patients not ov er the age of 
15 years the histones of which are given at 
the end of this report This fact was so un 
usual and so much at variance with the ac 
cepted ideas on the subject that the writer 
was led to investigate the literature of the 
age incidence of gall bladder disease with 
special reference to infants children and 
>oung adults This investigation appears 
clearl> to establish the statement already 
made that gall bladder disease is much more 
prevalent in >oung subjects than has hitherto 
been commonl> believed and furthermore 
that as regards the age incidence in diseases 
of the gall bladder and bihar> passages a 
restatement of our more exact knowledge and 
a correction of the misstatements upon which 
our beliefs in the past were based would 
appear to be absolutely essential 


To prove m> contention that gall bladder 
affections arc found in patients under middle 
age of life more frequently than behev ed m 
the past I will quote as follows In a series 
of 39 operations on the gall bladder it was 
found that in over 15 per cent of the cases the 
patient was under 30 years of age 

Mann and Wilson (77) in a study of 57 
cases of chronic gall bladder disease in young 
adults operated on m the early stages of the 
infection found that more than 90 per cent 
were under 35 y ears of age 
Starr also states that m ov er 36 per cent of 
cases under observation there was a history 
of biliary attacks before the age of 25 years 

STATISTIC VL DATA 

A study of statistics of something like 
5 000 cases of gall bladder disease collected 
from the reports of well known clinics and 
hospitals shows the average age of patients 
at time of operation to be for females 36 y ears 
and for males 39 y cars Although the duration 
of symptoms vanes greatly the study fur 
ther shows that for females the symptoms 
last from the time of onset to the time of 
operation for an average of 6 years and for 
males 5 years 

The shortest and longest duration from the 
time of onset of symptoms to the time of 
operation were 3 hours and 39 years respec 
lively Of course many factors intervene m 
regard to the time when patients seek surgical 
relief from their suffering But the figures 
would apparently prove that the age of inci 
dence of gall bladder disease is on the av erage 
30 years m the case of females and 34 years 
in the case of males This is to say that 
judged from the statistics one must behev e 
that gallbladder infections begin to give 
symptoms m the most active period of life 
and then place the average age incidence far 
below that generally accepted in the past 
With regard to the occurrence of gall 
bladder disease in very young subjects begin 
ning with the case published by Gibson (38) 
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I f he preponderance of c\ Jdence indit 
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dtnn ind l\mphoc\tic infiltration ir 
turc (Icten i\c mcch inism aj^ainst c 
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impossible from the collected 
etermine definitely at just what 
calculi arc formed but renew of 
ure has shown that such calculi 
n found at all age from that of a 
II fetus to a patient aged 86 years 

fOOIClL CONSIDERATIONS REGVRDING 
CILLBL\DDER DISF VSE IN \OUNG SUB 
JECTS 

Certain etiological considerations would ap 
pear to support the occurrence of gall bladder 
disease m young subjects 
In the past it was fairlv accepted as a fact 
that typhoid fe\ er w as generally the preceding 
etiological factor m gall bladder disease but 
m recent \cars and at the pro ent time it is 
accepted that other pathological conditions 
such as influenza appendicitis scarlet fe\er 
diphtheria etc m the order named can be 
preceding factors 

Medical literature shows a great decrease 
in the number of tvphoid case m the past few 
years and if thi decrease continue t\phoid 
will be praclicalU eliminated 
The twentv fourth annual report of the 
U S Census Bureau shows a \erv great dc 
crease m death from t\phoid fc\er e\en in 
the face of an e timatcd population increase 
But this report also how a great increase in 
deaths from influenza and from thi fact it 
1 belief that influenza is supplanting t\ 
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of the gall bladder has been positi\el> dem 
onstrated A small number of cases which 
resembled mild pernicious anaemia posse sed 
the same type of biliar^ infection and upon 
its remo\ al the patients w ere restored to fairlj 
normal health 

Digestu e tract infections no matter how 
thej originate must be con idcred the most 
probable origin of gall bladder infections in 
the \cr> >oung but this presumes a stag 
nation of the gall bladder 

In cholec>stitis stagnation of the bile m 
the gall bladder is the mam predisposing cause 
of infection Hence the stagnant gall bladder 
maj almost assume the importance of a 
clinical entit> 

The gall bladder should not be \iewed as 
anacti\el> functioning organ that rh>thmi 
call> fills and empties itself under the stimulus 
of digestion An enormous concentration of 
bile in the gall bladder takes place with the 
addition of a mucous element As stated b> 
Mann C76) the most recent estigations 
ha\e proved that the gall bladder has at least 
one function mz concentration of the bilt 
and pla>s a role in the regulation of mtra 
biharj duct pressure But the flow of bile 
originates in the liver and sweeps down 
through the ducts into the duodenum dis 
regarding in the mam part the gall bladder 
and variations in the bile flow and concen 
tration occur m the liver in answer to the 
various degrees of food stimuli (7) 

The gall bladder as an active organ docs 
not seem to enter into the ph>siolog> of the 
bile excretion the outflow from the gall blad 
der appearing to be m the nature of an over 
flow incontinence 

Because of the small amount of smooth 
muscle m the wall of the gall bladder it is 
probablj more correct to sa> the gall bladder 
evacuates rather than contracts 

H) drops ma> be a condition affecting gall 
bladder stagnation As pointed out b> Kchr 
(66) h> drops mav bctransitor> or permanent 
Acute infections of the gall bladder and c>stic 
duct of a mild character usuall> are accom 
panied b> h> drops \\ ith the subsidence of 
the inflammation the c>stic duct recovers its 
function drainage of the gall bladder occurs 
and the hj drops disappears Heisters valves 


are swollen because of cedema of the mucous 
membrane of the cvstic duct and this ma> be 
the cause of the alread> de enbed condition 
It is stated that a constriction of the sphincter 
of Oddi mav be the cause of the same condi 
tion But the most important factor control 
ling the overflow of bile from the gall bladder 
and biliarv passages is the motilit> and tonus 
of the duodenum as pointed out bv Burget 
(12) 

I wish to report the 4 following cases of 
interest coming under m> personal observa 
tion in the past t ,}/ }^ears 

Case i September 4 1023 \ well nourished 

bo) aged ii veirs had abdominal pam and \omit 
mg for s da>s before examination TheonU previous 
illness was measles at the age of 6 influenza at the 
age of 10 The patient had had dizz> spell and 
vomiting several times during the past >car His 
skm was slightly jaundiced Ht was drowsv without 
opiate The right side of the abdomen was rigid 
and tender with marked tenderness inches to the 
right and upward from the umbilicus tenderness 
over McBurnej s point distention and tympanic 
abdomen especially in the epigastric region very 
marked tenderness on palpation just below the 
twelfth nb in the midaxillary line on the right side 
The temperature was 10 4 degrees F pulse rate 
io6 respiration 44 The blood count showed 
Icucocvtes 3400 polymorphonuclears 94 per 
cent Urinalysis was practically negative A pro 
visional diagnosis of acute appendicitis and acute 
cholecystitis was made ■k laparotomy was per 
formed that same night and bowed a moderately m 
flamed enlongatecl high placed appendix kinked 
and adherent at its mid portion and its distal end 
adherent in the region of the common duct The 
latter was inflamed and thickened Exploration of 
the gall bladder revealed a greatly enlarged icdcma 
tous organ (hydrop^s) under great pressure The 
wall was of a grayash color It contained 178 cubic 
centimeters of mucus which was bile streaked at the 
end of aspiration The gall bladder was opened and 
explored no stones were found \^lth some difii 
cuity water was forced through the ducts the gall 
bladder was swabbed out with gauze and a rubber 
tube dram inserted Pathological findings indi 
cated that the condition was a subacute appcndi 
alls Culture of bile gave no growth The patient 
had an uneventful recovery after appendectomy and 
cholecy stos to my 

Postoperative notes The discharge of mucus 
through the drainage tube stopped on the sixth 
day after operation then bile escaped from that 
time on The jaundice cleared up in 9 days after 
operation The temperature was not normal until 
10 davs after operation On March 17 1927 3 ^ 
years after the operation was performed the patient 
was m excellent health 
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in 1/22 and including cases reportetl up to 
the end of \ugust 19 7 I ha\c been able to 
collect 226 cases in this period m children 
This number would I am sure be greitlj m 
creased if all observed cases had been re 
ported The review shows that pathological 
condition of the gall bladder or ducts were 
observed m children under 15 \ears of igc 
and were diagno ed bv the sjmptoms and 
verified either b\ operation or autopst 

An outstanding feature in this ruviev 1 
that the colored race is far Ic s frequent 
Iv affected with gall bladder disea c than 
the white race Another matter as regard the 
svniptoms is that while in man\ ca es the 
s>mptoms in children were tvpical as in 
adults >et children are rather inclined to 
complain of abdominal pain when gall bladder 
disea c IS present because the) are apt to 
refer most pain to the abdomen Indeed in 
adults manv s\ mptoms of cholelithiasis which 
art classified vaguelv a stomach and hver 
troubles biliousness indigc tion d>spcp la 
etc will be found in such a historv and will 
often lead to the diagnosi of biliar) calculi 
before marked &\ mptoms have presented 
themselves Riedel f.no> claims that 
tramps in the stomach are caused b\ gall 
stones in 97 out of 100 case When the so 
called cla sical sv mptoms are pre ent there 
is little difficult) in making the diagnosis 

THE OCCLRRENCE OF C VLL STONES IN 
VOUNG SUUjrtTS 

It IS still believed bv manv that gall stones 
practicallv nev cr occur during the first decade 
of life and but rarel> m the second It is also 
believed that thev are infrcquentlv seen pnor 
to the thirtieth )ear and that afterward the) 
become progressive!) more common with ad 
\ ancing \ ears 

In more than g 000 autop les gall stones 
were found in i case in ever) 30 b) Kaunvn 
(93) m persons past 60 )ears 

It IS stated b> Hektoen and Pie man (60) 
that biliarv calculi are found in 25 per cent 
of all cadavers at autopsv after the sixteenth 
vear It has been stated however that gall 
stones in patients under ^5 vears of age are 
quite unusual With this statement the 
writer does not agree 


Mathevs (81) thought that at least one 
half of the patients upon whom he had been 
called ujKin to operate for gall stone were 
under )ears of age 

It IS quite impossible from the collected 
statistics to determine defmitcl) at just what 
age biliarv calculi arc formed but review of 
the literature has shown that such calculi 
have bttn found at all age from that of a 
6 month fetus to a patient aged 86 vears 

FTlOLOGK VI CONSlUFRVTIONS REGVRDING 
f VLL IILVDUI I DISFASI IN VOUNG SUB 
JECTS 

Certain ctiolOf,ical considerations would ap 
pear to support the occurrence of gall bladder 
disease in )ouni, subjects 

In the p i t it was fairlv accepted as a fact 
that ivphoid fever was general!) the preceding 
etiological factor m gall bladder disease but 
in recent vears and at the pre ent time it is 
accepted that other pathological conditions 
such as influenza appendicitis scarlet fever 
diphtheria etc m the order named can be 
preceding factor 

Medical liter Uurc shows a great decrea e 
in the number of tv phoid case m the past few 
)cars and if this decrease continue tvphoid 
will be practicall) eliminated 

I he Iwcnl) fourth annual report of the 
U b Census Bureau shows a ver) great de 
crease m deaths from tvphoid fever even in 
the face of an c timatcd population increase 
But this report also show a great increase in 
death from influenza and from this fact it 
is m) btlitf that influenza is supplanting tv 
phoid as the precethng etiological factor m 
gall bladilcr disease 

The infectious diseases of children have 
however not received the attention the) de 
serve as preceding factors m the evolution of 
gall bladder disease but I think that there 
can be but little doubt of the important role 
which these di cases ph) m infections of the 
gall bladder and bihar) tract e pcciall) in the 
>oung 

Manv conditions are a frequent concomi 
tant if not an etiological factor and according 
to Jones and Jov cc (65) in cv er) case of per 
nicious anxmia the) have come in contact 
with in the past few v ear a chronic infection 
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of the gall bladder has been positively dem 
onstratcd A small number of cases which 
resembled mild pernicious anxmia possessed 
the same type of bihar_, infection and upon 
its remov al the patients w ere restored to fairly 
normal health 

Digesliv e tract infections no matter how 
they originate must be con idered the most 
probable origin of gall bladder infections in 
the very young but this presumes a stag 
nation of the gall bladder 

In cholecystitis stagnation of the bile m 
the gall bladder is the main predi«;posing cause 
of infection Hence the stagnant gall bladder 
may almost assume the importance of a 
clinical entitv 

The gall bladder should not be viewed as 
an activ ely functioning organ that rhy thmi 
caily fills and empties itself under the stimulus 
of digestion An enormous concentration of 
bile m the gall bladder takes place with the 
addition of a mucous element As stated by 
Mann (76) the most recent investigations 
have proved that the gall bladder has at least 
one function viz concentration of the bile 
and plays a role in the regulation of mtra 
biliary duct pressure But the flow of bile 
originates in the liver and sweeps down 
through the ducts into the duodenum dis 
regarding in the mam part the gall bladder 
and variations m the bile flow and concen 
tration occur in the liver in answer to the 
various degrees of food stimuli (7) 

The gall bladder as an active organ does 
not seem to enter into the phvsiology of the 
bile excretion the outflow from the gall blad 
der appearing to be in the nature of an over 
flow incontinence 

Because of the small amount of smooth 
muscle m the wall of the gall bladder it is 
probably more correct to say the gall bladder 
evacuates rather than contracts 

Hydrops may be a condition affecting gall 
bladder stagnation As pointed out by Kehr 
(66) hydrops may be transitory or permanent 
Acute infections of the gall bladder and cystic 
duct of a mild character usually are accom 
panied by hydrops With the subsidence of 
the inflammation the cystic duct recovers its 
function drainage of the gall bladder occurs 
and the hydrops disappears Heisters* valves 


are swollen because of cedema of the mucous 
membrane of the cystic duct and this may be 
the cause of the already described condition 
It IS stated that a constriction of the sphincter 
of Oddi may be the cause of the s ime condi 
tion But the most important factor control 
ling the overflow of bile from the gall bladder 
and biliary passage is the motility and tonus 
of the duodenum as pointed out bv Burget 
(* ) 

I wish to report the 4 following cases of 
interest coming under my personal observa 
tion in the past vears 

Case i September 24 iq2j \ ^^^ll nourished 
bo> aged II yeirs had abdominal pain and vomit 
ing for s davs before examination TheonK previous 
illness was measles al the age of 6 influenza at the 
age of 10 Tht patient had had chzzv spells and 
vomiling several times during the past vear His 
skin was slightly jaundiced Ht was drowsy without 
opiate The right side of the abdomen was rigid 
and lender with marked tenderness 2 inches to the 
right and upward from the umbilicus tenderness 
over McBurnev s point distention and tvmpamc 
abdomen especially m the epigastric region very 
marked tenderness on palpation just below the 
twelfth nb in the midaxillary line on the right side 
The temperature was 1024 degrees F pulse rate 
106 respiration 44 The blood count showed 
leucocytes 23400 poly morphonuclears 04 per 
cent Urinalysis was practically negative A pro 
visional diagnosis of acute appendicitis and acute 
cholecystitis was made A laparotomy was per 
formed that same night and showed a moderately in 
flamed enlongaled high placed appendix kmked 
and adherent at its mid portion and its distal end 
adherent in the region of the common duct The 
latter was inflamed and thickened Exploration of 
the gall bladder revealed a greatly enlarged ccclema 
tous organ (hv drops) under great pressure The 
wall was of a grayish color It contained 178 cubic 
centimeters of mucus which was bile streaked at the 
end of aspiration The gall bladder was opened and 
explored no tones were found With some difli 
culty water was forced through the ducts the gall 
bladder was swabbed out with gauze and a rubber 
tube dram inserted Pathological findings indi 
cated that the condition was a subacute appcndi 
citis Culture of bile gave no growth The patient 
had an uneventful recovery after appendectomy and 
cholecvstostomv 

Postoperative notes The discharge of mucus 
through the drainage tube stopped on the sixth 
day after operation then bile escaped from that 
time on The jaundice cleared up in 9 days after 
operation The temperature was not normal until 
10 davs after operation On March 17 1927 ^14 
years after the operation was performed the patient 
was m excellent health 
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Case A po rl\ de eloped bo> aged 6 \cars 
presente J a picture of sevc e illness He hid had 
but one previous illness of any consequence iz 
scarlet fe\ r at the ag of 4 j ears and after which 
he had n t enjoved the best of health llis com 
plaint datcl f m a fe lavs after Christmas He 
h ci attacks of colic Ik p ns n the abdomen on 
s veral occasions he h d diarrhoea f er anor la 
fu ed tongue foul breath and 1 ght >ellovv color of 
skin (n t jaundcel) E amin tion Janua \ 8 
q 4 sho cd the face flushed the skin light velDvv 
in col the ch st negat v the abdomen g eatlv 
d tended with s me igi htv of the right rectus 
He \ a V sen itive t pre sure over hIcBurnev s 
p 1 t and the ep g st c eg n Th r as sc mi g 
Iv no tenicrncs 0 er th gall bhll r region Th 
t mperature as 103 d g ees F pil e o re p 
ratio 8 Blood count sho v d 1 u oc les 13 000 
pol morphonuclea 8 p t t alv as 
n g t \ liagno is of ac t s ppurati app d 
c tis \a ma le 

At op tion a right r t s mci ion as m !c 
0 rlheappnl a 1 ca ed rathe h gh The 
p toneal cavit contain 1 ro s udat The 
appt d 1 was th h ghh pi e I and the om n 
turn compl tcK surround 1 it b t not I mlv t 
tached The adh ion e e ele t 1 d d hvered 

out of abJomen and r m ved The app dt 
h cd ac tc inflammation As c e e not atis 
fled th t th w ul 1 ause all th svmpt ms the 
incision as lengthened and plo atton of the gall 
bl Id al d a m d teU d stend d o g n 
h ch uld n t be emptied und r gentle p es urc 
Palpat on rev al d 1 small com 1 shaped mass in 
th neck of gall bladd r but it did not have the 
ns tenev f a stone \ piration f led to v ilh 
draw the contents through needle but \ hen the 
gall bladd r was incised black tarrv like bic v as 
po nedout The bile \ a thi k nd contained sa d 
\\ thout d flicult the c meal shaped mass was 
removed from th neck f the gall bladde It had 
the consistenc> of et sand A d ai age tube as 
n rted 1 th gall bladde and an ther wa in 
e ted n the rght kidn v region Tb patie f 
convalescence was slightly storm> compared to 
Ca cs 1 and 3 although he mad a complete r 
CO er> A diagnosis of cholcl th asis chol cvstiti 
and acute suppurative appendicitis as m de 
Cholccv tostom> and appen lectomy were per 
fo med 

The pathological findings show d an acute s p 
purative append citi The b le gave a culture of 
m xed infection 

On Janua \ i 1927 the pati t as a r bust 
healthy md vidual enjov ng good health 

Case 3 A well developed but obese grl aged 
5 vears had had the usual di eases of childho d 
nd diphtheria a d nfluen a m iq 3 She had ot 
had scarlet fev r n r t>pho d On Februa vs 94 
the pat ent ga e a hi to v of t>p cal gall bladder 
d case In ] Iv 19 3 she began having \ hat was 
d agno ed as ind gestion These attacks ere sud 


den in onset and accompanied b> vomiting and 
pain in the epigastrium ra hating to the back via 
the nb and right shoulder There was no history 
of jaundice of the skin until th present time al 
though the scler-c v c occasionally ictcroid in 
c lor There was soreness on deep palpation in 
the gall bladder reg on but there a no rig ditv 
an 1 there were no palpable masses She gave b rth 
to 1 ch Id on \ovcmbcr 2 19 3 and since then ha 1 
h I attacks of pain cver> week in the gal! bladder 
rcgim but with no defin te relation to meals and no 
chill or sweats Occasionally light pasty stools 
ere pa sc I The last attack occurred v cck be 
f re ilmission and requ red an op ate Her t m 
pe ature as 07 8 degrees F I ul c v as 92 respi 
ration 4 Blood pres u c i as 10-65 Blool count 
a Icucocv tc 0 00 c i blood c 11 3 1 50 000 

hxmogi b 70 per cent The pati nt n rsed her 
babv up to th time of her ntrance to the hospital 
Ur alvss on Icbruary 5 1924 shoi ed a specific 
gravity of 10 4 a trace of sugar ncgati c for 
album n acetane negat ve bil n g tivc On 
Febnarv c the specif c graviti was 1032 an 1 the e 
as o s per c nt of sugar \ pre operative diag 
nosi of ch 1 1 th asi ch o 1 cholccv stiti and 
ch oni appcndiciti a made 
On r bruary 10 an opcrati n \ ith a high re tus 
nc ion V as p rformed \dhc ion f the gall bla I 
der h r int t cs and pc it cum were rcicas d 
The g 11 bhddcr as normal in 1 e bl las asp 
rale 1 and vas of normal c n tcncy The organ 
w s opc e 1 and c plo d Thirteen facettc I st nes 
were remo d One stone in the cystc duct was 
milkc I back into the g 11 bla 1 ler and removed A 
secon I Slone in the cvstic duct near the ampullar 
end was c ushed anl r m ved The other ducts 
we e de r A total f 15 stones as removed The 
large t stone as th si of the end of the little 
fing r A rubber t be dra n \ as inserted in th 
g II bladder E plorat on of the append x show d 
It to be retroca?ca!lv located adherent and in a 
state of subicute inflammation It was removed 
Path logical f ndi g incl cated a subacut appendix 
Culture of the b le « as negative The pat ent had 
an unc entful convalesce cc and was discharged on 
F b uary 24 chol cystostomv and app ndcctomy 
having been pe f rmed On Ma ch 1027 the 
patient reported that she had been iw good health 
since the operation 

Case 4 A fai ly ell developed girl mall for 
h ag of4 yea s and under \ eight asadmtted 
September 0 iq 6 She had pain in the right sid 
lov er and upper quadrant an I r g d ty of the r ght 
rectus She complained that v m t g a d fev r 
had been present for the p st 2 d vs ''he had had 
stomach trouble for years f llov ng influen a 
and had had three previous attacks \ ith vmpt ms 
milar to tho e of the present illness E am a 
ton re ealed an abdomen greatly distended ngdtv 
f right ectus tenderness 0 er entire abdom n 
marked at a point inches to right and upward f om 
umbilicus slight tenderne s over McBurn > s point 
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sL n of 1 mon ol Temp atu c 03 defirc s F 
pul c 36 r p all 44 The blood co nt 
shone 1 hue bl od c 11 joooo poljmorpbonu 
clears 961 r ent Unnaljsis nas negative Ire 
opcrati e liagnosi a ut suppurat e 'ippendiati 
and acute ch 1 c 1 1 \ laparotomj was im 

mediatelv pe form d and re\ al d the appendi 
retr c\calh I cated bo nd down d tend d cov 


ered bj the meso aj pcndix and omentum w th 
gangrenous Up It v as i moved 1 alpat on of the 
gall bladd revealed a mode atcly cnl ged organ 
V hich could not be emptied under gentle i ressure 
I \ dense pe i choice) stic adhesons bet een the 
gall bladder and the d 0 lenum felbow shap gill 
bladder) w re released M could then emptv the 
o gan under gentle pressure The v all of the gall 
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bladder %%crc thickened and \crj dark m color On 
account of the child s condition the gall bladder was 
not drained no stones could be palpated Con\ales 
cence laas retarded and complicated with acctonuria 
lostoperatue diagnosis acute gangrenous appendi 
citis acute cholec\stitis Pathological examination 
reacaled a gangrenous appendix I ostoperatixe 
notes September II iq 6 Urinalysis revealed ace 
tone and diacetic acid threcplus This condition per 
sistcd until September 2 Temperature 103 to 104 
degrees T pulse from 120 to 140 respiration 44 to 
48 up to September i Temperature receded from 
101 degrees (September 22) to gg degrees F (Sep 
tember 7) when it became normal I atient was 
discharged on the twentieth da> March ig 1927 
patient was enjo\ing good health 


STATISTICAL SUIIM VR\ 

Sex 
Males 
Females 
Not stated 
Total 
A es 

I etus (6th and 8th month Cases 2 1 and 34I 
Newborn 

\ er> >oun (a e in da>s) 

Infant 

Child 

Less than i vear (x month to i >ear) 

Beh een a es of i and 5 jears 
Between age of andiojear 
Between ages of 10 and 15 >cars 


Present 
Absent 
Not stated 
Total 
Jaundice 
Present 
\bsent 
Not stated 
Total 

Cholec>stiti 
\\ ith calculi 
\\ ithout calculi 
^\lth jaund ce 
Not stated 
Total 

Calculi in ducts 
Cy tic 
Common 
Hepatic 
Not stated 
Total 

H> drops of gall bladder 
Infection of gall bladder 

Mai gnancj of gall bladder (Cases 180 an 1 iSi) 
Largest number of calculi found (Case 159) 
Diagnosis 
By symptoms 
Operations 
Autop y 
Total 


62 

74 

0 


0 

10 

4 

14 

0 

s 

6 

140 

48 

Jl 

b 

64 


6 

44 

SO 

30 

6 


13 

100 

326 

iS 

43 

iSa 

21 
I 6 
0 
226 
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BRAIN-FLAP— INFREQUENT OCCURRENCE IN CLINICAL SURGERY 

Its Experimental Prodlction 

By REGINALD ST \ HE^THCOTE D M B Sc {0\on ) Cairo Egypt 

P f so 5 Phannae ! -tt R y l^hool i Med E >!> ua E vin ty 
AND 

ARNOLD k HENR\ MB B Cn (Debus) FRCSI Cairo Egytt 
Profess© fOiclSgrydDect ftlSglL R>l'c<ylf Med in Egypt a L ty 


I N 1923 Sir W illiam WTieeler {i ) deacnbed 
a remarkable condition i\hich he had 
observed dunng the course of an intra 
cranial operation 

The patient had been admitted to ho pital 
^ath his forehead bruised and cerebrospinal 
fluid trickling from his nose He breath 
mg heavilj and Avhen his skull was opened a 
marked nse and fall of the frontal lobe 
occurred with respiration Another feature of 
the case was the pre-ence of air beneath the 
dura a condition which has been termed 
pneuraocephalus or intracranial aeroccle 
^\lth the exception of IMieelers obscrva 
tion we have found no reference to an\ men 
tion of a marked respirator) excursion of the 
brain in the course of an operation but it has 
since been the fortune of one of us (A K H) 
to ob erve this condition on four occasion 
In the first case the condition appeared to 
ward the end of an operation for h) drocephal 
us m a child performed bj a former colleague 
^Ir \ A McConnell at the Richmond 
Hospital Dublin 

In the second there was a leak of cerebro 
spinal fluid from a dilated cerebral ventricle 
which had been opened during an exploration 
for abscess of the temporal lobe 
In this ca e the expirator) excursion of the 
brain w as first seen it the trephine opening on 
the tenth da\ after the operation while the 
case was being dressed and it was then 
demonstrated to our colleagues Prof Biggam 
and Dr Barrada 

In the third patient who had lo t much 
blood and was breathing heavilv verv large 
cerebral movements were observed after the 
removal of an extensive depressed fragment 
of the frontal bone just in front of the vertex 
which had deeplv indented the dura without 
actuall) piercing it These large movements 


w ere ob erv ed for a penod of ^ minute during 
the closure of the wound 

The fourth patient had suffered an injur> 
so similar to that in the third ci'se that e\ en 
before the skull was opened we ventured to 
predict a re piratorv movement of the brain 
This occurred at once on the rai mg of the 
depressed fragment of the bone and sjn 
chronized exacth with a deep inspirator) 
gasp but after , or 4 diminishing excur 10ns 
the brain cca«td to move In thi case the 
bone fragment had penetrated into the fsu 
penor) sagittal <;inus 

Dr \hmed Handou a surgica registrar to 
Kasr el -^im Hospital who operated on the 
fourth case has since observed an exactly 
similar condition in a tilth case the occurrence 
of the movement which was large at first 
which svnchromzed with re piration and 
which proved to be onh transient 

In everv one of our clinical cases it was 
clearlv seen — in the first repeatedlv — that 
with expiration the brain bulged outward 
toward the opemng in the skull and that it 
receded inward from the opening with in 
spiration 

The e unusual movements of the brain are 
so large that from analogv with the flapping 
of the mediastinum which occurs with respi 
ration m open pneumothorax we have ven 
tured to com the name brain flap 

In the first instance w e w ere led to mv e ti 
gate this phenomenon bv experiment because 
w e behev ed that the occasional pre ence of air 
within the cranial cavitv after fracture of the 
skull might be found to be m some wav con 
nectedwith t 

It was «!oon found however that while 
the apparent explanation of brain flap in 
terms of \ enous a'^piration during the inspira 
tor) suck of the ^orax might at first sight 
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seem ob\ioui and complete the condition m 
fact allordtd a problem of some complexitj 
For this rci on we ha\e at present confined 
our experiments to its elucidation leaxing 
the origiml question of intracranial leroccle 
for further stud\ 

LITER \TL RE 

\\ ith the exception of the paper bx \\ heeler 
alrtadx referred to u e hax e been unable to find 
an\ reference to the phenomenon of brain 
flap in an\ urgical publication It would 
eem that heeler himself was also unaware 
ot the existence of an% such publication 

Ihe textbook both of surgcr\ andphxsnl 
o^x available at the time were also silent on 
thepoint \gain such journal aswtreatce 
iblc K-t' c n5 hint as to whether an\ workhtd 
been lone on tin ubject or not In can c 
quen ewe decided to perform the experimental 
work and hoped that durin*’ the summer xaca 
tion one of us w luld be able on his return to 
En Jand to make a further search into the lit 
erature Thi was fortunatclx the case tnd 
through the kindnc of Sir Charles ''herring 
ton we are able to cite ome eirlicr work of 
which prcMou K \e had been in ignorance 

Mosso ( ) wa able to examine the mo\c 
ments of the brain in cases m man in which 
thnUp,h injurx or clisei e the co\enn„ of 
the brain had been destrsxcd He observed 
pulsation due to bith the eircuUtion and the 
respiration To us it i somewhat urpnsinj^ 
that his recorded change in \ ilumc due to 
re piration are o small in eompari on with 
tho e due to the circulation In our work as 
will appear later the latter were onl> ocev 
sionallv observed while the former mi^ht be 
and often were verv exten ive Mos o attnb 
uted the changes in v olumc to variations in 
the blood content of the skull following on the 
re piratorv movements \aturallj he wa 
unable to determine the effects produced bv 
such procedure as section of the vagi 

A paper bv Rov and Sherrington deals with 
variation in cerebral volume (8) The work 
there de cribed was undertaken with the 
desire to determine the presence or absence 
of a vasomotor suppK to the cerebral vessels 
There were certain difference in technique 
between their experiments and ours and if 


we remember the differences between their 
objects and ours it is not surprising that thej 
onlv incidcntallj mention the effects of respi 
ration on the cerebral volume As far as the 
procedure in the two sets of experiments is 
similar the results show a close resemblance 
a fact which gives us the greater satisfaction 
in that our work was done in complete igno 
ranee of the earlier publication 

I he c two publications are theonI> papers 
in which we hav e been able to find accounts of 
work done under conditions similar to our 
own in that the cranium has been opened and 
its ontents exposed to atmospheric pressure 
dunng the whole of the experiment Hill ('3) 
has published the results of experiments on 
the actual cerebral volume but with the 
trephine opening blocked Ml other work 
such a that of Knoll (4) Becht (i) Weed 
fio) and verv mans others deals solclv with 
intracranial pre sure and almo t alwavs un 
<lcr the conditions of a closed cranium 

1 XrFRIMENTVL METHODS 

To the purpos f th s research cl gs of from 4 to 
IS kilognm m eight ha e b cn used In the 
a I xp rtm nt the gi e bv the open 
method n u d as the an thet c but it was soon 
found p fc able to aJ pt the method of ntratra 
ch I n uffl ti n f th r ng I timers ideal 
e pirat pump 

Dl d p e Th \ temic bloo 1 pressure as 
re or 1 J bv m of a mercurv m nometcr con 
necl d t annuh in rte 1 nto the femoral arter> 
usuall on the r ght s de V cannula n e ted 1 to 
th f m ral n f the oti r s ie permitted such 
nt av n njeciion a e r quircd to b ma Ie 
R p att t \ anous m thod f record g the 
sp r I on r u d such a Gunn s stethog aph 
{ ) r r rca ns vh h \ ill become apparent in the 
latte part of the pap r method which in 1 e the 
c»rdt g of mo m nts of th th n or abdomen 
r 1 a d 1 in fa or of on h ch enables vana 
tions n the nt atho cjc n g t vo pr s ur t be 
rccrlcd F th purpos twoglasstub onclong 
and one 1 t were htted b\ m an f rubber co ks 
t a t o necked 11 Ife s bottle of a capac t> of i 
1 ter and about three fourths fill d th atcr To 
the lo g tube h ch open d 11 below the surface 
jf the water in the bottle a sh t th n \ ailed metal 
tub s onnected b\ mea s f rubber tubing The 
oth r extr m t> of the metal tube was fashioned into 
a b cl d end Th short glass tube as s m larl> 
connected to a delicate tamb ur \ small nc s on 
\a mad through the kina d deep fasc a over an 
int CO tal space and the bcvele 1 end f the metal 
tub n erted Bj means of a pursest ng sutu e the 
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Fjt J The uppermost line rep esents the chan e jd 
negative pressure in the thora lowering of pres urc 
le inspi ation causing the lever to mo e dovnward 
The middle section records changes in intrac anial \ J me 
reduction causing the lever to descend The next part 
corresponds to the sj temic blood pres ure Below this 
are two lines the upper giv ng the level of ze o blood 
pressure and the lower intervals of time co respond n to 
2 seconds The fi ures at the right hand side corre pond to 
the height at wh ch the blood pressur record r v Id 
stand for definite levels of pressure \sph>xia is used as 
a conven ent abbrevnat n for occlusion of the tracheal 
cannula TTiese observations appl> i u tat s t t landts io 
all further tracin s and no fu ther repetit on of these re 
marks will be required So far as possible n th s and all 
other tracings the vanous li eshavebeens arranged that 
vert cal lines drawn from top to bottom would sh w 
synchronous changes in each line 

On commencement of asph> la there are immedi 
atel> large changes m inlratho acic pre sure Similarl> 
the intracran al volume lever pre iousI> steidj shows 
rapid mo ement growing m e p onounced and at the 
sam time there is an increasm lowering of the p int to 
which It r turns increasm" to a maximum Th blood 
pressure remai s gen rall> stead> Uhough the re piratory 
waves a c greatly e larged At the end of asph> la 


skin wi drawn close!\ around the lube to form an 
airtight joint The tube was then thrust through 
the inttrtostal muscles so producing a connection 
between the pleural cavit> and the Woulfe s bottle 
An\ variition in the pressure within this ca\at\ will 
cause the w it r in the long tube to rise or fall which 
in turn will abstract from or add to the water in the 
Woulfe s bottle and so var\ the pressure m the air 
spac above the water 1 he tambour will be affected 
b\ the varijtun in pressure and the lever will fall 
with a Iccrt i and rise with an increase of intra 
thoracic pressure C iven a suffieientlv large tambour 
It woul 1 be possible to connect the intrapleural 
cavitv direct to the tambour but the changes of 
pressure ar so great that the size of tambour re 
quired would be quite impracticable The Woulfe s 
bottle IS inserted into the svstem to reduce the pres 
sure variation to be recorded and the size of the 
tambour required The larger the amount of wafer 
m the bottle the larger will be the movements of 
the tambour lever for anv given change of intra 
pleural pres ure an 1 vice v ersa 

Brain llap To obtain records of the variations of 
intracranial volume which form the subject of this 
paper the temporal muscle on one side usually the 
left was reflected and a hole cut in the parietal 
eminence bv means of a trephine centimeters m 
diameter Care was taken to avoid damaging the 
dura mater and twice only in the whole senes of 
experiments did such injury occur Sometimes there 
was severe hxmorrhage from the diploe which was 
controlled by means of a piece of muscle and pres 
sure When bleeding had ceased an instrument 
made specially for this purpo c was inserted into 
the opening This was made for us by Mr I rice 
laic of the ] hvsical Department of the Lgvptian 
Ministry of the Interior to whom we desire to ex 
prcssourgratJtiidc Apieceofbrass 3 s centimeters 
in diameter was turned down at one end to a diam 
cter of 7 millimeters The other end was fashioned 
into a cone of the exact dimensions of the hole left 
bv the conical trephine \ flange of the full diam 
etcr of the brass was left at a distance of , milli 
meters from this end The conical portion was bored 
out to an mlcrnal diameter of 16 millimeters and on 
the outer conical surface a fine but deep screw thread 
was turned \ hole 5 millimeters in diameter was 
(hen drilled from the narrow end to join that from 
the wide end This instrument was screwed into the 
opening m the skull and to insure an airtight joint 
a strip of vasclined gauze was wound between the 
skull and the flange round the junction of brass and 
bone Connection was then made by means of mb 
ber tubing to a volume recorder made by Mes rs 
I aimer of such delicacy that a change of intra 
cranial volume of one tenth of a cubic centimeter 
caused a movement of the writing point on the sur 
face of the drum of centimeters of arc 

there IS an almost complete cessation of the m ements 
of the vol me lever and the on I le el is rapidlj re 
attained TTie respiratory movements rema n L rge on 
ccount of the pre 1 us deprnat on of xy^en 
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In th earlier stages of the ork no attempt \ as 
male to co d the changes n nt ac anial olume 
ob r ation onl\ of the dura mat r bci g c ns Icrcd 
sufi c nt rh m ements of th memb anc e 
s on bta ned nd founi to be Cjuice e t n i as t 

la seen to fail in on occasions to a depth f several 
miUim t rs It a oo found that th p oblem as 
b\ no mans mpl sev 1 factors appar ntlyente 
ing nto th p ducti n or the re ersc of the move 
m nt It vas found that i difl r tanm I under 
apparcntlj the sam p m ntal ndilions the 
required on lition m ght m ght not appear and 
th t nh n p ent the variations in intra nial 
V lum m ght d her very considerably 

As 0 n a an experimental m th d had been 
found h ch ould be e pect d t give successful 
result w th reasonable consla cv the recording of 
the e van tions m intracra al olume was tak n m 
hand and expenm nt p formed i ith a vie to 
elucidating the nature f the f ct s concerned and 
the share taken b> ach in th pr duction of b a n 
flap The e pcrim nts pe f med in connect on with 
each of the factor U no be consider d e i tim 

I Jlucnc of Resp rat t 

In the early exp r ments it i as soon recogmred 
that the sinking m of the dura if present wasprac 
tically svnehronou th inspiration It was also 
found that th no mal qui t resp ration such 
mo ement of the ting po t on the drum as 
m ght occur were ve v small n spite of the great 



FgyTb hth t shchiete‘ 
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magn ficalion produced by the lever If on the 
other hand there e isted any impediment to the 
entry of air to the lungs such as the pro enee of 
mucus n the trachea th se mo cm nts at once be 
c m larg r Attempts were then made to impede 
the a r ntrv This \as done m th earlier expen 
ments bv w app ng a cloth around the animal s 
mu le and fo cibly compressing the mouth and 
nose V Ith the hand In the later ork v hen the 
method of insufllati n of cth f th ough a tube in the 
trachea had been a Jopted for anTStbctizi g the 
animal the op n ngs of the cannula were closed with 
the finger a d thumb a far more efFcicnt m ihod 

It was then found that though brain flap for 
reasons to be adduced later a not necessarily m 
ducel bv th s procedure the extent of the move 
me ts f p esent was very greatly cniarg do if 
not previously present they might be caused to 
occur Again the nslant the obstruction to air 
ntryr v as r mo cd the s ze of the mo ments im 
med ately became lessened rapidly returning to that 
wh ch had obtained before the intc fe cncc wnth 
respiration had been eff cted This was the case in 
spite of the fact that the animal \ as often markediv 
hyperpnoeic as a res U of the depn ation of oxygen 
(I-iK i) 

In vie of th se fact the method of record ng 
vanations in the negati e pressure in the pleural 
cavity was adopt d It was thought that thi would 
give a far cl arer dea of the conditions obtaining in 
that cavity as a result of respiration than could be 
given bv any method dep ndent on the measure 
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Fi 4 A tnicin, from a moribund d b in which re pi ation t oUhc totm oi Msp 
The inpaediate appearance and disappcarMce ol b am dap n occl sion and rel asc 
oHhe tracheal cannula are charactenstic The s>nthr nicit> ( Ih movem tsofthc 
\oluine and respiration leve s is well marked 


ment 0! changes m diameter or \olume of the chest 
or abdomen 

Divtstotx and stunulatton cj the vaius Another 
method of demonstrating the dost association be 
tween brain flap and respiration was sought If one 
>agus nerve be divided m the neck the other being 
left intact stimulation of the central end of the cut 
nerve will cause cessation of respiration with httle 
or no accompanjing change m the s>stemic blood 
pressure Brain flap was induced m an aniraai and 
when the movements of the intracranial volume 
lever were pronounced stimulation with the faradic 
current of the central end of the cut vagus was com 
menced At once the mov ements of the lev ef record 
ing \olume and respiration ceased Immediately the 
stimulus was stopped the> recommenced This is 
displaved m the tracing reproduced as Figure 2 If 
both ^agl are divnded stimulation of the central end 
of one causes a considerable rise of the s> stemic blood 
pressure due to stimulation of the vasomotor center 
alone without the concurrent depressor reflex which 
will be present if one ner\e is left intact In con 
sequence the results obtained under these conditions 
are of less value as will be more readily appreaated 
when the experiments described in the next section 
of the paper are considered (Fig 3) 

Gasping Figure 4 is a reproduction of a tracing 
obtained from a moribund dog In this animal res 
piration consisted onlj of a senes of gasps Whde 
the air entrv was impeded the movements of the 
levers recording variations in intracranial volume 
and respiration respectiv el> w lU be seen to be exacU> 
svTichronous both movnng downward with inspira 
tion and upward with expiration W hen the obstnic 


tion to respiration was removed there was a short 
period of more rapid respiration soon followed b> a 
recurrence of gasping It will be ob erved that 
though the movements of brain flap arc well marked 
while the tracheal cannula is blocked thej cease at 
once on the removal ol the ob truclion to air entry 
and do not recur with the reappearance of gasping 
Asso tation ot brain jhp and respiratory moicments 
a.ith inflated or drfated chest \nother type of ex 
penment v as p* rfotmed to clemonstnte the de 
pendence of brain flap on a further decrease of the 
normally negative intrathoracic pressure Figure s 
is a reproduction of a tracing which may be divided 
into two parts In the first the tracheal cannula was 
occluded when the chest was at its smallest volume 
at the commcHCCHient of inspiration W hen the can 
nula was closed the pressure changes m the pleural 
cavitv were immediatcU greatly increased the nega 
ti\e pressure becoming more negative with inspira 
tion Brain flap appeared at once the mov ements ol 
the lever being practically at their maximum from 
the beginning In the second part however the air 
entrv to the lungs was cut off with the chest dis 
tended at the end of inspiration Under these condi 
tions a period of time elapsed before the changes m 
intrapleural prtssure with respiration bccarnc much 
increased \t the same time as cm be seen from the 
traane brain flap began at once but the movements 
veto verv much les marked being verv small at 
first and gradualh increasing to about half the size 
of tho e obtained in the earlier part of the tracing 
SliTnu/alioi: of the phrenic nerrs It was thought 
that informatioa might be gamed from the results ot 
artificiaUi induced mosements ot the diaphragm 
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Th ph n c n v olat d n th n k n both 

d 5 rh n t V n the log a ih v n >cs 

8 branch of the b a hial not of th c al plex s 

B cau f th It a u uall mp bl t ot ( 

mo th n a pt t pe hip t o th I of the mrvt 

th utthertsk f njur t th pleura o great n ms 

Th n r tie the t mul ted s mult nto siv 

ith th cl t od pi J s ri s os t n ur 

the Hi, of th m imo nt f cu nl bv both 
nerves Thr t\p of t m I t n mplov 1 
s ngle sh ck sh t 1 1 g fara I zati The 
tra h al nula a oc lud j b f b t onlv ju t 
b f re th mm ment of th t mulat n 
Tigu 6 ho the r ult of a long faridi tio 

The w s an mmeii t and p ofou d 1 m n lioi 

of nt ac anial olum compin 1 b\ a c nsi U 

able reiuction of int pku I pr ur As it as 
mposs bl t solat and st mulat the hoi erve 
t V as impo blc to obtain a teta c contraction of 
the \ hoi d phragra 1 nsequtnee small mo 
ments of both 1 folio the f st big mo ment 
It will b seen in the tra ng th t ih intrac anial 
volume Itho gh not r m ini g at Is m mum 
point d es not rctu n t ts o g nal zt unt 1 the 
st mulat n ha c ed Th s i probably to be at 
tr buted to th t mul tion cans ng the d aphragm 
t rema n partiallj ontract 1 Du g the pe od 
of stimul t on the art 1 blood p cs ur osc but 
ther we e no resp rat r\ \cs superpo ed on the 
tracing Ivo re ults e c obtained from st mulat on 


f the n rves i ith single shocks I ut short peno Is 
of faradization viclde 1 tracings sim lar to the one 
air a 1> d senb i 

T n /a/wns Tigurc 7 1 taken from a tracin 
recorded on 1 npiclly moving drum an I permits a 
closer anal)sis of the time relation b tv cen the 
mo cm nts of the lev rs recording changes in the 
mtricrannl volume and in intrathoracic pressure 
r pcctiveU Cartful mci u ement sho \ 1 that the 
tttolcvcrsr ache Ithe riov cstpointssimultancously 
On th other hm 1 the com none ments of these 
mo ments c not v nchiono s the intrathoracic 
pres urc b ing cons dcrablv low rc 1 b fore an> 
chang 1 th intncraniil volum roul 1 be d tected 
The exp rat r\ phases Ii n ver ran do cl pa alld 
to ont another ith omc tendenev for the rcstora 
lion to the normal of th intracranial volume to pre 
red that f intnthoncic pressure Other tracings 
hav b cn similarK nniljzcl Thconh ap( reciable 
I ffer n b t t the f n ling m the and the find 
mg Ireadv r port 1 asthit the c mav bcalagin 
the prolucti n of the mi imum decrease of intn 
cran al volume as con pircd Uh that of intratho 
racic p sur Thi as mor noticeable in those 
Cl ts m 111 h the mov m nt obtaine 1 were cr> 
hrg nlmivb ml rv probablj i instrumental 
1 origin luc to ih incrtiaofth movinglcvcr 

/; <1 me of \ t lol P sv t 
At f t It IS g n r llv foun I that at th beg n 
n ng of an xp riment cn the mo t vigoro s in 
spiral r) mo ments couple 1 th con d nble re 
SI tune toaif ntrv p od c d onh \ r> smillmovc 
m nt f the I cr r cor 1 ng changes in intr cramal 
volum re cnnoneatall Occasi nallv there m ght 
Leaf mov ments of the 1 ver ach smaller than 
Its pre Uc s or an 1 the v hoi ! mg i\ a\ rap dlj 
ilth ugh the r si tanc to breathing i still main 
ta nc 1 ( r g 8) 

O th othc hm 1 after the experiment hi 1 been 
1 p ogre for some tim it was u ilh p ssible to 
in luce qu te h gc movements of th intr cn lal 
I ver usngmelhol ijpirentlv cxactiv the same as 
tho which ha 1 prcvio I> fa Ic 1 In the first ca c 
the animal wns 1 goo 1 ndition th n rmal blood 
p tssure In thes con 1 the r suits of the op rat c 
nterf nee hid impiircd Its condition V Ith usu Ih 
b I bv no m ans 1 av a le s ned bl od pressure 
It as th ught th r fo e that on of the essential 
f-iclor asalo cringof the svslcm c bloo 1 p ess re 
\ ag lit ti il ti Th mo t obvious wav of t st 
ng th hvp thesi v a to st mulite the p nph ral 
end of a cut V agu nerv lur g a peno i of vigo ou 
r spiration ith the tracheal cann la bio k d E 
penments w rc pe formed on these 1 nes and a trac 
mg f om one fe eproduced as Figure g From th S 
It U be sc n that cl urc of the tracheal cannula 
produced small movements of bra n flaj exactly 
sim lar to th e sho n n Figur 8 A\ hen these had 
cea ed the p r pheralendof th cutv gusnervewas 
stimulate i th the f a lie current The blood 
pre sure fell at nc to about half its p c ou height 
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Fi" 6 To show the result of simultaneous fa idizat on 
of both phrenic nerves V raf d d m nutionof intrac am I 
volume occurs simultancouslv with a similar 1 minuti n f 

intrathoracic pressure caused b> the sharp descent of the 
diaphraj,m 

1 1 7 This trac was taken on a rapidly mo in 

drum to permit analysis of the t me rchtionsh ps I ct\ cen 
the movements of the r spirat ry and volume Ic 


Fif. *5 This h ws the tvpc brain flap which occurs 
ocensi nally at the c mmenc ment of an e perimcnt 
C in id ntwithtJ ommen cmentofasphy la there is a 
sharp fall of the volume lever but mth each s ccessiv 
r spi at ry mo ement the estent of the excursion of the 
volum lever 1 less the wh le dyinf» away rapidly This 
ecu m spite of the continuan e of the resistance to 
b ealhm 


and as promptly recovered on the cessation of the 
stimulation No sign of brain flap was observed 
cither during or after the period of stimulation The 
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Fi 9 Tins tracin" shoi'S to commence w th a few 
movements of the volume lever exactly similar to but 
smaller than tho e in the f rece Iin" f "urc When these 
had ceased the peripheral end of the cut left va^s was 
faradized The blood pressure fell c ns dcrabiy but ai 
thou h the tracheal cannula was bl eked there v ere no 
s gns of brain flaj A rcpetit n of the exp nm nt was 
alio without result In this tracin" th esp ralon lever 
m ves upward m inspirati n 


whole experiment was then rcpcitcd with similar 
results 

7/ic ffccl of hi taminc Another possibility was 
that brain flap docs not occur without the coexist 
once )f some degree of shock Undoubtedly the 
combination of anassthctic operative interference 
exposure etc would be likely to cause this condi 
tion which was probably always present to agreatcr 
or less cxttnt after an hour had elapsed from the 
commencement of the experiment at about which 
time brim flap commonly made its ippeanncc 



Fig lo To show the re ultofthemj cti n of histamine 
The usual p ofound f 11 of bloo 1 pr ssur occurred I ut in 
spite of vni^or us inspiratory m ements n trace of brain 
fl p could be ce The respiratory tracin was taken with 
a stcthigrap! the Ic cr m ving upward in in piralion 
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A(,a n the ca s s cl ill) n I I bed 
a 1 r sh^ck mu t I a been p sc t oft n in a 
V \ mark d d g e 

lo m t tc surg cal sh k m U d scs of hi lam 
n phosphate ( bout mill g an s) ere i j ct U 
int nouslv ca Iv n penm nt \ hen all mpls 
to p duce bn n flap b> o clu f the t a h al 
cannul ha I alrca iv b cn f und to f il \ tra ng 
produced in Fig r o di plav th cha a tc i tic 
prompt and sc\e fall of y t m c bl>oi p su 
h h follov. the nt a t u -\dm\ \ trat on of th s 
drug At the sam t me o clus o of tf e Irach al 
cannula produced not th fa nt st s gn of b t n flap 
Ad nail I ih most c rtam m th d f ndu g 
this cond to s f un 1 to be the adm n st at on 
intra nousK f sm 11 d sc of adr nalm (about i 
milligram) The u ual mm d ate and pr nounc d 
iT ct on the sv tem c bio d p u f II d h h 
m ght r to 50 or 30 m II g ms of me cu y 
Wh th mmcdiate effects of the drug had pa ed 
ff tl bl od pr ssure fell to a Iceel below that at 
wh ch t had b n b fore the nject on It t as then 
fou dthat nan mmalin ehich there had pr vious 
ly been n m m nts of the intracranial olume 
lev f 11 g cclu ion of the tracheal cannula 
bra n flap was d ly produc 1 by this mettod and 
that the excu s n f th le might b r> large 
Figure iTisata g p oduced lo d play th se 
poi ts Afterward the an mal remaned scnsit \e 


to th s I eatment f r some time usuall> until the 
e d f the jpcrimcnt Occasional^ two inj ct ons 
of a I cnal n v e c fo nd nece ary 

Id d/ I 1 1 sc tstlt 01 nis Further obsersa 
t s e e th n mad on an mal thus ren ier d s n 
sit V lo occlus n f the tracheal cannula Bra 
(lap as in luc d in the usual mann r an 1 a further 
)ect n (al nalin gi cn It \ as then foun 1 that 
pirtpa u tilth n ofthcs> teniic arterial pres 
r the arntions in ntracranial v lume ceased 
though th re might be an I usuall> was an nciea e 
m the t tal turn W hilt the blood pre sure 1 a 
rising or lur ng the pc odin hi h it rema ned pr c 
tically constant near the max mum it as dill cult 
r n impo ibl to in iu c bra n flap b\ occlu ion 
of the tr 1 al ca nula lowcvcr igor us the in 
p ato V movcmcits n ght be I\hen hove cr 
the Wool pressure had c mmcnccd to fall bccau c 
of the fa hng of the adren !in action themovcm nts 
of brain flap could be indue cl casih but at a much 
h ghcr lev I of bl od pr ssurc than that at \ h ch th 
m vcment cea ed v h le th pre sure i as n ing (F ig 
la) It V as al 0 observed that if tl n c of bl od 
pressu c was slow as a result of the vcr> gradual 
injection of adrenalin the d minut n in s e of the 
movements of the intracra lal volume le cr \ as 
also g alual varying more or less in erscly as the 
rise of the blood pressure as shown by tl tracings 
in Figure 13 
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Fir 18 The frst part of tbi tracin" shows the abolition of brain flap b> thf* 
intravenous injection of adrenalin just as in the last fgure In the second part 
honever it will be evident that at a time when the s> t mic bl od p essurc was 
still at a height above that at which brain flap had pre lously ceased though below 
its maTtmum asphyiiia was able to rc induce the condition Fo e act synch on city 
between the volume and blood p essu e tracings the latter should be transferreJ 
one sixteenth of an inch to the left 


Injlnencc of Interference xtth the Cerebral 
Ctrculalton 

At first attempts were made to examine the re 
suits of occlusion of on the one band the carotid 
arteries and on the other the external jugular veins 
the internal in the dog being remarkablv small or 
even absent No definite results were obtained from 
this procedure alone It was thought that this was 
probably due to the very efficient blood supply 
afforded b> the vertebral vessels In consequence 
the method of hgatmg these vessels was employed 
which was introduced by Sherrington (9) for the 
decapitation operation in cats In this a piece of 
stout string is passed by means of a packing nei die 
m front of the vertebral column and the ends brought 
out on the dorsal surface of the neck The muscles 
of the back and sides of the neck are then divided 
and the string tightly knotted at the back so that 
the vertebral vessels are compressed against the 
spinal column 

Occlusion of the carotid art rtes After both arteries 
had been freed from the other structures contained 
m the sheath a ligature was passed loosely round 
each m such a manner that when the ends were 
pulled the lumen of the vessel would be obliterated 
without at the same time any risk of damaging its 
coats On release of the ligature the blood supply to 
the brain was instantly restored The natural result 


of occluding these arteries after the v ertebral v cssels 
have been tied is to stimulate the vasomotor center 
b> the resulting antcmia of the medulla and so to 
cause a rise of blood pressure This in fact did not 
always occur probably because of the extensive 
anastomo es described by Ilill (3) between the 
intcrcos^tal and spinal arteries 

After the experimental animal had been rendered 
sensitive to ocdusion of the tracheal cannula the iir 
entry was checked and as soon as brain flap was 
established the carotid atlcncs were occluded usual 
Iv simultaneously The result in most cases was a 
fall in intracranial volume coupled sometimes with 
an increase in the size of the excursions of the lever 
On releasing the ligatures there was a rapid increase 
in the intracranial volume together with a reduction 
or abolition of brain flap fFig 14) 

Sometimes but not in this case the volume lever 
ultimately reached a level higher than that at the 
beginning of the experiment showing that the intra 
cranial volume had undergone some more or less 
permanent increase 

It will be noticed that the arterial blood pressure 
rose to nearly 200 milligrams of mercury while the 
movements of brun flap were still very large This 
docs not in any way antagonize the statements 
made that the action of adrenalin in causing a rise 
of blood pressure prevents or stops the development 
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J ^ r h wtl ff i f I w j cl f I I T? l!)olp e 
I I 1 1 t 1 th (h 1. d I I) a I iH g I 1 d 1 
t f th ( tb m t f th I m I 


f br 1 Up n r ih higt H I pr ur \ a 

t 1 t th t a 1 nl pa t f th 1 J 1 c ) I 

t r 5 h th inial vitv |ltbr ghtht p 1 

art r i 1 oth r hi h m ght a t mo 

th the r i 1 t t il a I fh g nt r c 
f H >J p ur 1 1 s ts that th r ca h % 

I 1 an tl I t u t m f ha I th 

II 1 t pl\ t th m 1 II 1 n m c t 

th ui 1 ha b n 1 t m 1 t n f th \ t > 

m t I t 

0 1 t t tl I i, ’ Th jugular s 

w J pir 1 n a m nr m hr t that I I d 

f th ar t 1 irt Th It { th ir J i 

n an » m I n h h th \ rt b al si had b cn 

tied alt ll p 1 lu d by cclu on of the 

tra h 1 ca ula t aus an rta c n th 

t ac am I olum and g n rallv a r luct on of 
the ami It I ftle c ns of th lac On r 

lease of th ligatu th latte ncr as I i s zc 
anJ th m ght b a r luction of mtr cranial % I 
aim th ugh th s a a not in a laWe (F g 5) In 
som c an this a larg se of sa t mt Woo 1 
pr u c 1 iu g th cclu n of the % s I 

a lu Irsuhcnlton the faD of 1 trac amal 
volum anr 1 a ofth lig tu cs asu uall> b nt 

I Jlucucc J ^ tl n Die I tra ra I 
P e 

Wee I an 1 McK bb n f i) iv re the fir t toob ra 
that mtr \ no s j t n of st ongly h pc t n c 
solution such as 3 pc c nt sodium eWorld an ! 
of hvpot me flu d such as distilled water acre 
olio 1 b\ a g cat 1 crease and ncreasc respcc 


tl I n the pres ure of cerebrospinal flui I in the 
t na magna Th c in\ stigalion hasebeenre 
p It d n I confirmed b\ mans oth rwork.cr8 
I xp rim nts a re performc 1 1 ith th method in 
an attempt to d scoter h t relation if an\ mght 
t b t en th intracranial pres ure and brain 
Up It as f u I ho cter that so mans other 
compi catio s t tr mtr luce 1 that it as thought 
that thi pa t of the uorL shoul 1 form the ubj ct of 
a s c n I pnp r It 1 s ffic ent at pris nt m t K to 
St It that th larg st moxcmtnt of b am flap e n 
tic sh le cou sc of th i k uert d \ 1 pc I 
aft r th tnj t nofh pcrtonicsaln 

OH t Pxpe 4 lentil Ohe tati s 
So fa th Icscnption of th e per mental t ork 
la been practicalh t nfint i t th rap il> occurr g 
d s an i me ca s m th intracranial xolumc 
call I her for the lack f a bitter name brain flap 
hich IS induce 1 b\ an 1 folio s cl sclj on the 
Tcspirator\ movements of a trephined animal m 
wh hairc try to the lung is pr vcntcl 

He d th th r rather gros cr change in th 
int acra al olume have b n obscrv I to occur 
Pcf r nee to F gur s i an 1 15 v ill ho that in ad i 
t n to the condition of brain flap the c is a con 1 
ariat n \t f rst there was a pr g es c lo \ ing 
f the point to V h h the le r retu ne i on each ex 
pirati n unt 1 a maximum i as rcachc I Fhi sho s 
that the io ring on inspirat n of the tracranial 
vol me a not ntirclj ma Ic up \ ith each exp ra 
tion and that th per 1st I until the b tructio to 
br ath ng as remove I 
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Iip It To show the effects of cclu Imp th c r ti I 
arteries the \trtti)ral hemp already Ii},»ltJ Wli 
a I hyxia was started there as a small rciucti n in intra 
cranal volume \\ hen this had reached a tead> Ic I the 
two car tids were occluded Iso change fell wt I ll 
UocLing of the first but on closure of the second thcr w 
a further diminution of intracranial v luine with an 
Increase in size of the b am flap excursions On leas if 
one artery the intracranial volume began to increase nd 
on release of the second this bee me more rapid and as 
associated with an almo t complete ce s ti nof brain flap 
The rise of systemic pre sure is due to anxmia of the avo. 
mot r center in the medulla The blood pres ur t acing 
should be transferred one ei hth of an inch to the kfl to 
obtain synchronicity with the volume record 

Adrenalin as has already been stated causes the 
movements of brain flap to cease Not onlv docs it 
do this but usually causes in addition the inira 
cranial volume to increase 

Although no change of intracranial volume is 
hown in I igurc 10 following the injection of histam 
me a diminution usually occurred and might be 
large On one occasion it was verv well marked the 
volume and blood pressure recorders falling almost 
parallel to one another 

On a few occasions over vigorous artificial rcspira 
tion by the pump has caused in a sensitive animal 
the inverse of brain flap In this there has been an 
increase in the intracranial volume with each positive 
(inspiratory) stroke of the pump ^\hcn the pump 
was disconnected from the tracheal cannula there 
was a prompt cessation of these movements and a 
reduction in intracranial volume Further when the 
tracheal cannula was blocked true brain flap was 
produced the intracranial volume fading with each 
in piratory movement 

I igure 16 has been prepared to show the results of 
forcible compression of the heart m the dead animal 
Immediately after death the chest v as opened and 
the heart squeezed vigorously with the hand Each 
compression was followed at once by a rise in the 
intracranial volume succeeded b\ a return of the 
lever to the base line on relaxing the grip 



to Its ri I al lev 1 vith 1 1 eti n 1 size of the cxcur 
SI ns >f I am flap On I a e of the e s 1 the v lumc 
m vem nt became I rger but tliere was no repetition of 
the genera! fall 1 1 el 

\ somewhat similar result was given by blowing 
strongU into the pleural cavitv of an animal im 
mediately after death through the tube inserted for 
the purpose of registering the changes of pressure 
within that cavity 

DISC USSlOs 

At the outset It must be emphasized that 
the clinical observations and cxpc-rimcntal re 
suits here reported do not and arc not in 
tended to represent i state of affairs occurring 
in the normal condition Ihc mere fact that 
the skull has been opened and the dura cv 
posed to atmospheric prci»sure during the 
whole course of the observations is at once 
fatal to any such suggcbtion It is in our 
opinion in the highest degree improbable that 
any such variations m the cerebral volume as 
arc here described can occur in the animal 
with an intact skull 

It was suggested bv 'Monro (6) about ijo 
years a^o that the bonv skull could be rc 
girded physiologicallv as a rigid box and this 
view has met with general approval 1 veept 
in so far as there may be a possibility of 
forang cerebrospinal fluid for a very short 
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distance along the nene heaths as the\ is uc 
from the hull it would seem that there can 
be no change m solume of the total intri 
cranial content and that buch chanj^t as are 
here described could nev er occur o long as the 
bonv cranium remains intact 

Under the conditions of c\periment as here 
described it is clear that the dura mater ma\ 
on the one hand fall into a considerable e\ 
tent and on the other bulj,c outward shjitl> 
until the limit of elasticit> of the membrane is 
reached It is with such changes in aolume 
occurring \ er> rapidl> that we arc concerned 

In the tirst place w e has e to consider which 
substance of those present within the skull 
can undergo such rapid changes It is incon 
cetaabic that the solid matter the graj and 
white matter of the brain can change in 
\olume with such rapidit> There is httle 
room for doubt that the cerebrospinal fluid 
secreted b> the choroid plexuses and absorbed 
into the \ eins through the pacchionian bodies 
ma> a ar> in a olume from time to time It is 
hoaaeaer in the highest degree improbable 
that these processes of absorption and secre 
tion should take place with the rapidita of the 
moa ements of brain flap and that the> should 
haae when present that time relationship 
with the respiration aahich is also character 
istic of brain flap 

There remains the content of blood within 
the skull This quantum whateier it may 


actually be from its nature as part of Ihe 
blood in general circulation iscmmently aari 
able The tracing shoaan as Figure t6 shows 
clearly that changes of intracranial a olume 
may be due to aariations in the blood con 
tent On compression of the heart immcdi 
atela after death the aolumc leaer attached 
to the skull rose and on relaxation of the 
compression it fell to its original lea el Here 
there can be little doubt that compression of 
the heart had forced blood back through the 
practically aalaelcss great acins C3) of the 
neck into the cranial caaity There was no 
complication due to respiration artificial or 
natural to confuse the issue Although it is 
true that the moacment shown in the tracing 
IS the exact ina er e of that seen in brain flap 
this IS of no importance The tracing shows 
that a anations of blood a olume in the cerebral 
circulation can produce marked change in 
intracranial aolumc 

\\ c maa conclude then that brain flap is 
dependent on aarntions of the content of 
blood within the skull ^\c haae now to con 
sidcr what factors arc or may be concerned 
in the production of the c aanalions The 
a olume of blood within the skull from mo 
ment to moment must depend on the re atiac 
rates of inflow and outflow There are three 
possible conditions that in which the inflow 
equals is greater than or is le s than the 
outflow 

In the first case the quantity of blood in 
fbc skull Hill remain constant and there will 
be no brain flap I his is the usual condition 
unle s special measures are taken to upset 
the balance between inflow and outflow 

In the second condition with infloaa 
greater than outflow there aaill be a tendency 
for the intracranial tension to rise and this 
will be displayed under these experimental 
conditions ba a bulging of the dura mater 
through the trephine opening with a rise m 
the aolume leaer This was found to take 
place in an experiment in which all exit of 
flow from the skull was preaented while the 
carotid arteries remain^ open This was 
done by tempotary occlusion of the jugular 
a eins the a ertebral a essels haa mg been pre 
anously tied (Fig 15) No brain flap will 
arise from this procedure alone 
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In the third c'lse Mith inflow less th'inout 
flow there will be % tendency for the intra 
cranial pressure to fill and under our expcn 
mental conditions this will appear as a sink 
ing m of the dura mater and a fall m the 
aolume leaer This was found to be the case 
when the carotid arteries were tcmporanlj 
blocked after the \ertebral \essels had been 
tied (Fig 14) 1 his i\ will not gi\e nse 
to brain flap 

The condition of brain flap is. charactenzed 
b> a rapid alternation of the conditions pres, 
ent in the second and third cases, a rapid fall 
and rise of the \olume le\er the excursions 
of the lexer in each direction being equal or 
nearly so xxith a tendencj for the upward 
moxement to be leas than the downward 
This maj be stated as a rapid alternation of 
short periods of time m xxlnch inflow is less 
and greater than outflow 

We w ill next consider the conditions gox cm 
ing the flow of blood into and out of the 
cranial caxitj On the side of inflow there 
IS the sjstemic blood pressure opposed by 
the resistance of the arterioles and capillary 
bed To cause outflow there is the xenous 
pressure practically the resultant of the two 
former forces aided or opposed b> the changes 
in intrathoracic pressure during inspiration 
and expiration At the same time it should 
be remembered that the whole intracranial 
Circulation is subject to the almost constant 
pressure of the cerebrospinal fluid a pressure 
of the same order as and xarymg slightly in 
either direction from that in the \eins (i) 

If the experimental obserxations are con 
sidered it will be clear that they may be 
dixided into two groups those in which brain 
flap did and did not appear respectixely It 
may be obserxed here that m most respects 
there xxas no difference in the expenmcntal 
procedure employ ed in both cases 1 he former 
group xxill be considered first 

In all the experiments m xxhich brain flap 
was produced there was only one constant 
factor excessixe aspiration by the thorax 
Hyperpncca alone exen when xci> xigorous 
was not sufficient to induce the condition 
(Fig i) HyT^erpneea if the air entry to the 
lungs be perfectly free as it is w ith a large 
bored tracheal cannula xxiU produce but 


little change in the intrathoracic pressure and 
so little change m the aspirating action of 
the che t in inspiration on the blood contained 
m the thin walled great xems On the other 
hand if the lungs cannot follow freely the 
moxement of the chest wall in inspiration 
the pressure m the pleural caxity xxill be 
greatlv reduced and the aspirating effect 
correspondingly increased If then the tra 
chcal cannula be blocked at the end of expira 
tion the result ot exen normal breathing will 
be to cause considerable diminution of the 
intrapleural pressure on inspiration with a 
return to the prex lous pressure on expiration 
This will produce a great increase in the 
aspirating effect during inspiration and a 
rapid decrease during expiration This should 
and uniler the right conditions does induce 
that type of brain flap m which the moxe 
ments are large from the beginning (Fig 5 
the first part) Again it would be expected 
that if the tracheal cannula be blocked at the 
end of inspiration there would be less tendency 
for the intrapleural pressure to be further re 
duced with succeeding inspirations until on 
the one hand accumulation of carbon dioxide 
m the blood caused the re pirations to become 
deeper and on the otlier the continued ab 
straction of oxygen bv the blood from the 
lungs had reduced their xolume and the m 
trapleural pressure Under the right conditions 
brain flap in which the moxements should be 
small at first and gradually increase in size 
would thus be produced (see Fig 5) 
Stimulation of the phrenic nerves on both 
Sides simultaneously leads to a sharp descent 
of the diaphragm and with the tracheal 
cannula blocked to a sudden diminution of 
intrathoracic pressure Ex-penment show ed 
again that this diminution with its aspiratory 
effect produced an equally rapid reduction of 
brain xolume (Fig 6) 

Exen more conclusixc proof of the depend 
ence of bram flap on respiration x\ as obtained 
b\ those experiments in which the central end 
of one \agus was stimulated the other nerxe 
bein„ left intact (Fig ) While brain flap 
xxas being maintained as a result of occluding 
the tracheal cannula stimulation of the nerve 
was commenced This caused respiration to 
cease during the period of stimulation Bram 
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flap ceased witli the cessation of respiration 
and recommenced with the respiration on the 
termination of the period of ner\ e stimulation 
Here there was onl\ one difference between 
the periods with and without brain flap the 
fact that the re piration and with it the as 
pirating effect of the ih iricic mo\ emtnis h id 
ceased The blood pres ure remained praeti 
call) constant throughout 

Consideration of the time rcl iti ms between 
the mo\ements of the intricranid \olumc 
and of the intralhoracie pre sure leetrs (I i|, 

4 and ^) hows th it both reach their lowe t 
points simult ineoush This means th it the 
maximum diminution cf intraeraniil \ flume 
occur at the same mimicnt i the miximum 
reduetinn of intrapleural pre ure i r the 
maximum isjnriting elTeet fhi eonhrm 
the dependence of hr un f! ip on tin iclion of 
the thorax \t the same time it liprnc the 
hiiggesti n which might be male tint the e 
changes m mtrairiniil xolume arc the re ult 
of cxag^crati ms < f the n rm d re (jiral >r\ 
wa\c found in the irterial bh I pres ure 
tracing It i true that the e w i\e ire 
exaggerated bj the occlusion of the triehe d 
cannula as wiuld indeed be exj)ce(t<l and 
this mv\ be seen t 3 be the ease in I inures o 
and II It IS how oxer well known that the 
arterial pre sure ri es during the last iw i 
thirds of the in piratorj pha c to reach it 
maximum at the end of the lirst third of cx 
piration Now with a n e m arterial pre sure 
the intraerani il xolume rises and were brain 
flap due to an ex iggeration of the le piratory 
waxes on the blood pre sure there should be 
an increase in intracranial xolume rcaihing 
Its maximum at a point m close pro\imit> 
to that at xxhich in f ict it is at a minimum 
\\ e hax e nnxv considered fully the relation 
ship between brain flap and one of the factors 
concerned in the regulation of the outfloxx 
from the cerebral circulation the aspirating 
action of the thorax Little has been said xxith 
regard to the damming back of blood xxhich 
occurs with expiration except m so far as it is 
responsible for the return of the x olumc of the 
cranial content to its prexious position It 
must be remembered that the dura mater 
IS a xery tough inelastic membrane xxhich 
will offer considerably higher resistance to a 


force tending to cause it to expand than w 
be the case with the Ihm walled xcins The 
other fictor in connection with the outflow 
from the brain is the xenons pressure This 
is o dependent on the arterial blood pres 
sure that it need no special treatment 
I hi efftels of xarnlion in the resistance to 
the flow of blood offered by the cerebral 
arterioles md capillary bed need hardly be 
considered It is w ell know n that the arterioles 
ire xerx badlv supplied xvith smooth muscle 
libers \gim 1 oy and Slicrnngton ( 8 ) haxc 
hown tint thee xc scls m evpenmcntal 
iiiimd irc dexoid of a xaomotor nerxe 
supplx In con cqucncc tliey will re pond 
onlx xerx slightly if at all to the usual 
igcnt ciu ing constriction or relaxation of 
the e elements Ko\ and Sherrington found 
that the circulation m the brain was dircctlx 
determined b\ the systemic blood pressure 
Ibe relitionhiji between the systemic 
bio <1 pre ure the more important factor 
e mnrned with inflow of blood to the cerebral 
cireuhtion and brain flap must now be con 
sidereil 1 hi condition has been induced 
with irtend jircssiire as measured in the 
ftmoril irterx ringing from 140 to 40 milli 
gnms of mereurx indicating that there is 
little eonncctum between the actual height of 
artcri d pre sure and occurrence of bram flap 
On the other hand it was found that the 
great rise of blood jirc sure caused by the 
intrax enous administration of adrenalin x\ ould 
pul a stop to brain flap induced bx occlusion 
of the iTxcheal cannula although the inter 
fcrciice xxuh re piration was still maintained 
1 bis suggests that a x ery high blood pro sure 
is incompatible xxith brain flap 
1 urthcr experiments howexcr showed 
that when the blood pressure had fallen some 
xxhat from its highe I point but was still 
aboxe that at which brain flap had prcxiously 
ceased the condition could again be induced 
by occlusion of the tracheal cannula From 
this It xxould seem that the mere height of 
blood pressure is not alone the cause of the 
cc sation of the mox ement 

In oreler to arrix e at an explanation of these 
apparently contradictory findings it will be 
necessary to consider xxhat changes xxiU occur 
in the cerebral arculation as a result of the 
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administration of adrenalin It has been 
sho^\n that in the animal with the skull in 
tact the cfTect of adrenalin is to raise the 
arterial a enous and cerebrospinal fluid pres 
sures (i) Our own experiments show that 
besides the cessation of brain flap there is an 
increase of the \olume of the intracranial 
contents This must mean that blood is being 
forced into the skull at a rate greater than 
that at which it can escape If blood is al 
read> lea\ mg the skull at the maximum possi 
ble rate as must be the case under these cir 
cumstances aspiration bj the thorax cannot 
increase this rate and m consequence brain 
flap should cease as in fact it does 

It has been shown b> Becht (i) that after 
the administration of adrenalin the x enous 
pressure rises in the cerebral sinuses with the 
systemic arterial pressure and is maintained 
at a relatnely high le\el for some time after 
ward when the latter has fallen considerabl> 
Although the \ enous pressure remains high 
the ftet that the arterial pressure has fallen 
points to a diminished inflow of blood If 
this IS the case it is exident that aspiration 
will be able to withdraw blood at a more 
rapid rate than that of the prexious outflow 
while expiration will check the process As a 
result of these two factors brain flap will 
occur Further the extent of the moxements 
should increase with a further fall of arterial 
pressure (see Fig r ) 

Additional support is lent to this argument 
by the facts recorded in Figure 13 Here 
adrenalin was injected at first \er> slowly in 
dilute solution and later more rapidly The 
sjstemic blood pressure at first rose \cr> 
slowlj and with it the extent of the excursions 
of brain flap became progressi\ el) smaller 
As the arterial pressure rose the rate at which 
the blood entered the sinuses would be in 
creased so that aspiration would ha\e less 
and less efTect thus causing the reduction of 
brain flap 

To sum up this section of the discussion it 
may be said that in those cases in which it 
was possible to induce brain flap expert 
mentall) there was one constant feature — 
excessi\ e aspiration b) the thorax produced 
b) blocking partially or completel) the air 
entry to the lungs It seems that up to a 


point the height of the arterial pressure has 
little effect but that once this point is passed 
the rate of outflow from the skull reaches its 
maximum and can no longer be increased b\ 
aspiratorv action b) the thorax 

So far attention has been confined to those 
cases in which brain flap was successfulU 
produced bj experiment The \ er) numerous 
cases in which the condition could not be 
induced ha\ e now to be considered 

In e\er) experiment performed there was 
at the beginning a period m which even the 
most vigorous inspirator) movements of the 
thorax coupled with complete closure of the 
tracheal cannula failed to produce brain flap 
At most and then onl) rarel) a few small 
movements rapidl) becoming smaller and 
soon disappearing altogether were obtained 
(Fig 8) I Iter on in the experiment we had 
no such diflicult) in one experiment alone 
did we fail at all times to obtain brain flap 
There can be no question as to the occlusion 
of the tracheal cannula The orifices were 
closed with finger and thumb in the same 
manner cxactl) in each case 
Lowering blood pressure b) vagal stimula 
tion with complete closure of air entr) was 
entire!) without avail Similarl) admimstra 
tion of histamine in order to lower blood 
pressure and induce a condition closely akin 
to if not identical with surgical shock was 
equall) useless The sole result of the latter 
procedure not invanabl) was to cause a 
reduction of intracranial volume Again the 
raising of the blood pressure b) the injection 
of adrenalin was without immediate effect 
In these experiments we attempted to 
vaiy the rates of inflow and outflow of the 
cerebral circulation m all possible wa)s 
Stimulation of the peripheral end of the 
vagus causes a reduction of blood pressure 
and so a decrease m inflow with possibU an 
increase in the venous pressure m the sinuses 
Histamine produces a lowering of both 
arterial and venous pressures in the skull as 
has been shown b) Lee (5) This should 
produce a reduction of both inflow and out 
flow Finall) adrenalin as alread) stated 
causes an increase in both inflow and outflow 
As explained in the experimental section 
the only reliable method of inducing the con 
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dition wa fjund to be the injection of 
adremlm ‘sooner or later after thi hid been 
done it noul 1 be found that bram flap could 
be induced \ pimt of ome «i!ipht interest 
ab showing the mall importance of the 
irterial pre sure in connection with the 
phenomenon is the fait that in scxeral e\pcri 
ments brain flap wa induced some time after 
theadmini trationof idren dm with the blood 
prcbbure standing at exaith the same lij.urt 
IS that at which it had stood tirhcr when all 
ittempts to induct brain fl ip ha»l faileil 
It is clear from a compari on of the t\pon 
ments tint filled at tir t ind later were uc 
cestui that some chingt mu t take pi icl 
m the conditions of the cerebral circulation 
At hrst there is no brim fl ip or onK a \er\ 
light minifestatioii of it which oon di 
appear This mean that m the normal 
animal inflow and outflow it hlood to and 
frjm the eetchral circulation remun exictK 
balanced how e\cr great maj bethcaarntion 
in the aspirating action of the thorax Later 
on thi balance becomes up ct and brim 
flap dexelops The mechani m and nature of 
thi change is at present obscure 1 here 
cem howeier to be three po ibilitics m thi 
connection I he first is that outflow should 
be at Its maximum ta commence with so th it 
a piratmn bx the thorax cannot further in 
crease the rale of discharge This corns im 
probable in mow of the ficts that lir t 
aspiration apart the principal if not the onl\ 
real factor concerned with the pressure in the 
sinu es is the arterial blood pre sure and 
second at two difli rent stages in the same 
experiment the blood pre sure max bccxactl> 
the ame and xet at one stage it max b< im 
possible to induce brain flap and at the other 
the condition max appear rpadd> The second 
po sibihtj IS that there max be ome as xet 
unknown mechanism which so controls the 
inflow a to mike it exaetlx equixalent to the 
outflow at all times howtxer miuh the latter 
max xarx Nothinj, 1 known of such a 
meehani m and basing regaril to the cir 
cumstances of the cerebral circulation it 
corns improbable that such should exist 
The third po sibihtj is based on the facts that 
(a) the onlj certain wax of inducing the con 
dition in animals was found to be b> the ad 


ministration of adrenalin and (b) it is known 
that the xenous pressure remains hi h for 
some considerable length of time after the 
return of the arterial pre sure to the normal 
It max be that the arterioles become is it 
xxere trainctl b> the passix c pre sure exerted 
on them b> the sjstcmic blood pre sure and 
remain dilated throughout the experiment 
thus enabling the xenous pre sure to remain 
hip,h with a rclatixtlj low arterial pre sure 
\giin It ma> be that xanations in the 
intncnnnl pres urc max condition thi 
thingc in the cerebral circulation \t 
jire ent our experiments in this direction are 
not siiflicientlj complete to allow us to 
anx thing on this point and thi part of the 
subject I rcstrxed for a second publication 
I lill ( t) states that a high intracranial pre sure 
would tend to dimp any other xanations in 
jirc ureorxolume within the cranial caxitx ‘ 
1 inallx It remains to con ider what if 
an> sinnhrit> can be traced between the e 
experimental re ults and the elmicil finding 
Our experiments ma> be dixided into three 
chs e (i) tho c with no brain flip ( ) those 
in which brain flap was rejirc ented b> a few 
moxement of the intracranial xolume lexer 
oonxanishingcnlirclx (Figs kandg) and(t) 
those in which brain flap was easil) induced 
XX hen <It ire<l 

I he tlinieal obserxations maj be dixidcd 
into three exactly similar chssc Iheab ence 
of references m surgical literature to phe 
nomena of this kind can mean onh one of 
two thing —either brain flap 1 so common as 
to be unworthy of remark or so rare that it 
his been obserxed only on a few occa ions 
Considering the frequenej of trephining as an 
operation and the rintx with which this con 
dition has occurred m our experience it is 
clear that the second explanation is correct 
Stertorous breithing is frequentU associated 
xxith the conditions for which trephining i 
pcrformcil ind jet brain flap is pricticallj 
unknown Therefore the ordinary trephine 
operation in i case in which there 1 some ob 
stniction to breathing forms an exact parallel 
to our first class of experimental findings 
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Reference to the first section of this piper 
lull shou thit m our fourth and fifth cases 
there %\is 1 tnnsient ippeannce of brain 
flap Ihe mo\ements iverc assocnted with 
deep respiritions but soon disippeired 1 hese 
two cases mi> be considered is similar to or 
e\ en identical w ith our second class of e\peri 
mental findings 

Our first ind third clinical cases and prob 
abl> Wheeler s case should be joined to them 
— display ed mo\ ements of the brain associated 
with diflicult> of breathing which continued 
for some time The> are sufhcienth parallel 
to our third class of experimental findings to 
permit us to suggest that there must hi\c 
been similar causes at work in the two con 
ditions Onl> one important objection seems 
possible that m the clinical cases the condi 
tion arose apparentl> spontaneously but in 
the experimental work only with actnc 
interference This objection we think is 
not well founded It is true that in our later 
experimental work care was taken to block 
the tracheal cannula completely This was 
done to give us a firm basis for our work In 
the earlier experiments it was observed that 
brain flap could be produced by far less 
vigorous interference with the air entry such 
as might occur with excessive mucus in the 
trachea though the movements were then 
le s pronounced It is of course impossible 
to say how much or how little resistance there 
was to breathing in our clinical cases and 
consequently how much change m the intra 
thoracic pressure would occur on inspiration 
We feel that with the closely parallel results 
that have occurred in the operating theater 
and the experimental laboratory we arc 
justified m claiming that we have reproduced 
in dogs a condition exactly similar to the rare 
occurrences of brain flap observed clinically 

suMar VRV 

1 A phenomenon of extensive changes in 
intracranial volume synchronous with re pi 
ration in man with the experimental produc 
tion of a similar condition m dogs is described 
under the term brain flap 

2 In an animal just after death great 
changes m intracranial volume can be pro 
duced after the chest is opened if the heart 


IS alternitclv squeezed and relaxed These 
charges from the mechanical conditions must 
be opposite in sign to those of brain flap 
t Iht condition is dependent on changes 
in the intracrinial content of blood 

4 I he volume of a brain which exhibits 
this comlition diminishes with inspiration and 
mere i c with expiration 

5 Dysinuii Is a constant factor in its 
productKin both clinic illv andexperimentalh 

6 111 the presence of dvspnica the condi 
tion ma\ occur with systemic blood pre sures 
rangiOo Iroin 140 to 40 millimeters of mercurv 

7 On the other hand dvspncca may fail 
to produce it with svstomic blood pressures 
as low as 40 millimeters of mercurv 

b Brim flap is cut short bv the marked 
rise of arterial blood pressure caused bv 
intnvenous injection of adrenalin 

9 U it/nii fairh uidelimits brain flapseems 
not dependent on arterial pre ure 

10 I he immediitc ciuse of brain flap 
would appear to be an imbalance between 
the quantity ot blood entering and leaving 
the cranial euitv from moment to moment 

11 It is certain that one and probably 
the mam factor in this imbalance is the 
cxcc sivc aspiration ot blood from the veins 
by the chest during dvspmue re piration It 
IS probable ( x) that a relativ cly deficient 
inflow to the cranial cavity from the arterial 
side may be an e sential factor and (b) that 
while a high pre sure of the cerebrospinal 
fluid will damp the movements of the bram a 
fall in pressure may permit them to appear 

Mud alwable a s tance jn the c CTiJcr ments \ as 
gi ea by D K S maan VI Sc I h D and the authors 
wi h to ackno^Icd e their debt in a spi it as nhoi 
hearted as that which prompted the a d 
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(lition ui found to be the injection of 
ndrcnilin Sooner or later after thib had been 
done It w luld bi lound that brain flap could 
be induce 1 \ point ol some sliRlit mterc t 

as, how in the mill importance of the 
arterial pre ure in connection with the 
phenomcn n i the fait that in c\criVc\pcv\ 
ment brain flaji \\a induce 1 «omc time after 
theaJmini tration ot idrcnalm with the bload 
pre ure s,t in liii" at ixactK the same figure 
a that at which it had t od eirlicr when ill 
ittcnapt t a indu c hr iin llaj) h id f nic 1 
It lb lie ir Ir >m icimpin in ol the cxpiri 
ment that laikd it lir t infl later were sue 
tc lul thit ome chin c mu t take plitc 
m the conditi n il the ecrebrd circulation 
\.t lir t there 1 n brunllai <r laK a \tr\ 
lij,ht manitc tati n if it which aon all 
appear I hi me in th it in the n>rmil 
animal mtlow and autflaw it hlaad ta and 
from the cerebral circulatnn remain cxactK 
balanced howc\cr^reatmi\ be the \ari itian 
in the a piritin actian al the thnria Later 
on thi baluKC became up ct and brain 
fl ap dee clop 1 he mcch am m and n iturc af 
tills han„c i at pre ent ob cure I here 
seem hiweecr to be three po ibilitie in Ihi 
connection The lir t i that autflow haulil 
be at Its maximum ta ecmmence with o thit 
apiratian be the tharax eannat turther in 
crea e the r ite ( f li elur^ Ihi ctm im 
probable in eitw ot the I let thit lir t 
a piratian ajiart the principal if nat the onie 
real factor c incerncd with the pre ure m the 
sinu e 1 the arterul bliad pre ure and 
see and at tw a ditlerent taf,e in the amc 
experiment thebloolpres ure ma\ beexactK 
the b amc an I x et at anc bt ii;c it max be im 
po ible to in luce hr lui fl ap and at the other 
tbeconditianmae appcirreadilv I he teond 
pa ibilite 1 that there mae be ome asect 
unknawn mechani m which o control the 
inflow a ta make it exactle ecpiie ilcnt to the 
outfliw at all time howeecr much the latter 
mae eare N athinj; i knoeen of uch a 
meehani m and hieiiip regard to the eir 
cumst iiace of the cerebral circulaUon it 
seemb improbable that such should exist 
The third pobbibilite i babcd on the fact that 
(a) the onle certain wae of inducing the con 
dition m animal eea found to be bj the ad 


minibtration of adrenalin and (b) it is known 
that the ecnous pressure remains hi"h for 
some considerable length of time after the 
return of tlie arterial pressure to the normal 
It max be that the arterioles become as it 
were btrained b) the passixc pre sure everted 
on them Ux the sx stcmic blood pre sure and 
remain dilated throughout the experiment 
thu enabling the xenous pre sure to remain 
high with a relatixelx low arterial pre ure 
\gun it ma> be that x iriations m the 
intraerimal pre sure max condition this 
change in the cerebral circulation \t 
pre ent our experiments m tin direction are 
n>t uflKicntlv complete to allow us to saj 
anx thing on this point and this part of the 
subject I re crxed for a second publication 
llill ( j) st itc that a high intracranial pre sure 
would lend to damp anj other xariations in 
pre urc or volume within the cranial caxitx * 
linalh It remain to consider what if 
anx similaritx can be traced between the e 
experimental re ults and the clinical finding, 
Our experiments maj be dixidcd into three 
eh c O) tho e with no brain flap f ) those 
in which brain flap wa repre ented bj a few 
moxement of the intracranial xolume lexer 
oonx inibliitvcntirel) (I igs Sand 9) and (3) 
tlaa c in which bram flap was easily induced 
when <k ircd 

Ihe clinical ob crxations ma> be dixided 
ml ) three exacth imilarclasbc Iheabcnce 
of reference in surgical literature to phe 
nomen 1 of tlu kind can mean onl\ one of 
two thin — either brain flap ib so common as 
to be imworthx of remark or so rare that it 
ha been ob crxed onU on a few occa ions 
Conbidtnn" the frcquencx of trephining as an 
operation iml the rantx with which this con 
dition ha occurrcrl in our experience it is 
clear that the econd explanation 1 correct 
•stertorous breathing 1 freqiicntlx associated 
xxith the comlitions for which trephinin„ 1 
perfirmctl ami jet brain flap ib practicalh 
unknown Therefore the ordinarx trephine 
operation m a ca e in which there is some ob 
stiuction to breathing forms an exact parallel 
ta our first class of experiment il tmdm^ 
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Reference to the first section of this paper 
ivill show that in our fourth and fifth cases 
there was a transient appearance of brain 
flap The mo\ements ^\ere associated with 
deep respirations but soon disappeared I hese 
two cases may be considered as similar to or 
e\ en identical w ith our second class of eaperi 
mental findings 

Our first and third clinical cases and prob 
ablj Wheeler s case should be joined to them 
— display ed mo\ ements of the brain associated 
with difhcult> of breathing which continued 
for some time The> arc sufficient!} parallel 
to our third class of experimental findings> to 
permit us to suggest that there must ha\t 
been similar causes at work in the two con 
ditions Onl} one important objection seems 
possible that m the clinical cases the condi 
tion arose apparentl} spontaneous!) but m 
the experimental work, onl> with active 
interference This objection we think is 
not well founded It is true that in our later 
experimental work care was taken to block 
the tracheal cannula completely Ihis was 
done to give us a firm basis for our work In 
the earlier experiments it was observed that 
brain flap could be produced bj far less 
vigorous interference with the air entr> such 
as might occur with excessive mucus in the 
trachea though the movements were then 
le s pronounced It is of course impossible 
to saj how much or how little resistance there 
was to breathing in our clinical cases and 
consequently how much change m the intra 
thoracic pressure would occur on inspiration 
We feel that with the cIoseI> parallel results 
that have occurred in the operating theater 
and the experimental laboratory we are 
justified in claiming that we have reproduced 
in dogs a condition exactlj similar to the rare 
occurrences of brain flap observ ed chnicall) 

SUMMARY 

1 A phenomenon of extensive changes in 
intracranial volume s}nchronous with respi 
ration m man with the experimental produc 
tion of a similar condition in dogs is desenbed 
under the term brain flap 

2 In an animal just after death great 
changes in intracranial volume can be pro 
duced after the chest is opened if the heart 


IS altcrnatelv squeezed and relaxed These 
chirgLs Irom the mechvnical conditions must 
be opposite m sign to those of brain flap 
, I he condition is dependent on changes 
in the intrierinial content of blood 
4 Ihe volume of a brain winch exhibits 
this condition diminishes with inspiration and 
mere ists with expiration 

^ D\ ptuea IS a constant factor in its 
produilioii both t hnicall} and experimental!) 

6 In the pre ence of d)&pnoca the condi 
tion miv Occur with svstemic blood pre surcs 
rangin„ tr ini 140 to 40 millimeters of mercurv 
f On the other hand dvspncea mav fail 
to pro<luce it with svstemic blood pressures 
as low as 40 millimeters of mertur) 
b Brain fl ij) 1 cut short bv the marl ed 
rise of arterial blood pressure ciused bv 
intravenous injection of adrenilin 
q U ilhtn faid\ widelmiis brain flapseems 
not dependent on arterial pre sure 

10 The immediate cause of brain flap 
would appear to be an imbahnce between 
the quantit) of blood entering and leaving 
the cranial cavitv from moment to moment 

11 It IS certain that one and probabi) 
the main factor in this imbahnce is the 
excessive aspiration ot blood from the veins 
b) the che t during, d)spnneic respiration It 
IS probable fa) that a rehtivel) deficient 
inflow to the cranial cavity from the arterial 
side mav be an e sential factor and (b) that 
while a high pre sure of the cerebrospinal 
fluid will damp the mov ements of the bram a 
fall in pressure ma) permit them to appear 

Much valuable assi tance in the e experments was 
gi n by Dr K “samaan XI Ph D and the auth rs 
% isj to acknowledge their debt m a pint as whole 
h a ted as that which prompted the aid 
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CLINICAL SURGERY 


FROM Tin ORTHOPEDIC SERMCC OP THE M iSS iCUUSETTS CC\ER [L IIOSPITXL 


FUSION or THE SFIWL COLUMN 

r N\TII\NIEI \LLISO\ Ml> r\CS n ST 


\\ operation the purpose oI v^hlch is to 
^^ycreate hon\ union between several verUbr'C 
1 indicated \ hen either injur> or disease 
his caused or is causing a destruction of one or 
more vertebral bodies It is aUo indicated when 
the spinal column is curving laterallv as a result 
jf parah sis of the muscles or of con emial d Rets 
m the bones 

The lesions \ hich present the chief indication 
for spinal fusion are tuberculosis of the adult 
spine compression fracture of the spine scoliosis 
which results from poliomvelitis and soliosis 
due to congenital bone delects 

DWCERS \NO POSSIBLE COilPLIC \TIOSS 

The operation demands a th iroUoh exposure of 
the posterior spinal arch throu^^hout an extensive 
area 

The chief danger is that of surgical shock or 
operative infection Infection is a most sirious 
and menacing danger against which cverv pre 
caution m the way of careful operative technique 
and complete asef is of technique is. to be taken 
1 V the suro'eon There is little danger of serious 
hsmorrhage and little dan<^er of damage to vital 
structures proviJedtheoperationiscarefull> done 


PREPARUIOV JFTIIEPVTIENT 

The patient should be given rest m recumbency 
for several davs before operation is undertaken 
During this period he should receive the maximum 
of quiet and restlul sleep with light diet and free 
catharsis The bed should be tirm and unyield 
ing and onlv one pillow should be used 
The operative lields are the entire back and the 
tibial surface of one of the legs The back should 
be shaved scrubbed with soap and water and 
clearised ith ether and alcohol the <ky before 
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operation The leg should be prepared in the 
same wav 

The choice of anxstliesia rests w ith the surgeon 
I thvlcnc or ether seem to us to be best suited for 
thi operation 

The patient is placed face (low n on the oper 
aiino table To ucurc comfortable breaihm" m 
this position and to lessen surgical shock the use 
of the cerebellar table is recommended (Fi" i) 
The back and ( ne leg are exposed and punted 
ith iodine The leg is flexed at the knee so that 
the heel rests near the buttock of the same side 
dig 2 ) This exposes the anterior tibial surface 
The tabic and leg are Jraped with sterile sheets 
It IS quicker and there is less consequent shock 
if the two ipentivc pro edures arc carried on 
simultancou ly (1 ig ?) The operator and his 
as isiant prepare the spine for fusion while the 
see on I oicrat t an I his assistant teinove the 
graft from the tibia 

STEPS OF TIIL OPPRXTION 

I \n incision is made in the midlmc ov er the tip 
of the spinous proce ses The area of the spine to 
be fused has been determined by previous study 
of roentgenograms Two verlebrce on each side 
of the vertebrie principally involved should be 
inclurfcd This means that provided (he tenth 
and eleventh dorsal arc chieflv involved then the 
fusion should include the eighth and ninth above 
and twelfth dorsal and first lumbar below The 
inci i m therefore should expo c the spinous 
proasses of the eighth dorsal to second lumbar 
vertebra inclusive 

\fter the divi ion of the skm by vertical 
incision directlv over the lips of the spinous proc 
esses the posterior spinal ligament is exposed 
The tips of the pmous processes are clearly een 
and felt The ligament should be div ided accu 
rateU in true vertical line m the middle of each 
spinous process fhi i best done bv securing' 
each spinous process m the grasp of a curved 
clamp and making a v ertical knife cut in the 
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Fj" I The cerebellar table which const ts of ahead r t 
and two shoulder supports If the patient i placed fa e 
downward on the table as is necessary in the spinal fu ion 
operation surgical shock i increased by the fact that c ch 
forcible mo ement on the pine itself i transmilled to the 
patient s abdomen By the use of the shoulder support 
and the head rest the weight of the operation is transferred 
to the shoulders thus protectin the abdomen and che t 
\nother valuable feature of this table is that it hold the 
spine in a straight position 

mid saggital plane of the spinous process {Fig 4) 
From tnis entrance point the muscles fascia and 
periosteum ma> be stripped from the side of the 
process and along the laminx below The splits 
m the processes are united b> a longitudinal m 
cision throughout the region to be exposed 
(Fig 4 A) 

B> blunt dissection atith a periosteal elevator 
(Fig 5 A) and by gauze packing (Fig 5 B) the 
entire posterior arch of the spine is then exposed 
Retraction is accomplished b> deep retractors 
and later when the posterior arch of the spine is 
exposed by self retaining retractors (Fig $ B) 

3 Preparation of bon\ bed From the surface of 
each lamina down as far as the lateral articula 
tion a bone shaving is turned up with a curved 
chisel the lateral articulation is entered with the 
chisel and small curette and the articular carti 
lage of the articulation removed Each spinous 
process is split longitudmall> into 3 fragments 
with a chisel and the spinous process is cut across 
at Its base so that these fragments may be broken 
down to he m position overlapping the space 
between the spinous process above and the spi 
nous process below thus bridging the entire area 
of the posterior spinal arch with bone fragments 
each of which is still loosely attached to a base 
All of these fragments are flattened out so that 
the surface is a rough surface for fractured bone 
fragments continuous from the upper limit to 
the lower limit of the area to be fused On each 
side of the midline a osteoperiosteal graft from 
the tibia is now placed bone side down two strips 
of osteoperiosteal material inch wide and long 
enough to reach the limits of the denuded area 
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1 1 rh p tent I placed on the cerebellar tab! with 
the h al pp ted The aiiT the la 1 started and the 
ba k and the 1 are p epa ed for the operation 


Bleeding is checked and controlled by tight 
packin^ narrow gauze strips being used 

4 Siilun The edges of the supraspinous 
hgiment are sutured together over the entire 
area with iiitercuptcd sutures of ,0 dav chromic 
catgut No 2 or with sill sutures The skin 
wound is closed with interrupted sutures of silk 

RFMOV \L OF THL OSTtOPLnoSTL \L CP VFT 
While one operator is preparing the bon> bed 
on the posterior side of the pine the second 
operator removes the osteoperiosteal graft He 
has as a rule time to do this in a leisurel> 
manner as it tales longer to prepare the fusion 
bed He should not anticipate the preparation of 
the spine because it is a valuable piece of tech 
nique to transfer the graft immediately to its 
future bed without delay and unnecessary han 
dling The graft should be cut free at the moment 
the spinal bed is readj and at that time irans 
ferred 

r Incision is made from the tibial tubercle to a 
point 2 inches above the internal malleolus the 



r 3 O e op rator has the pi as hs fell of p 

ation V sec nd perator 1 prepari to remo c the 1 1 al 
graft The I g IS held fie ed by Ih use of a sterile b ndage 
whidi IS pas ed a ound the end of the table 
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TfeS \I tm dm Iphdfrmltel 
ri Ip po dImasBdCSp 9 

p pi t to th I gm t 1 t 1 f gm t d 

pk d X d d ! r I m d )1 f gm ts I 
t d lb id il i 1 t!> d ad 

entire subcutaneous surface of the tibia is exposed 
It IS well to mark out the ^raft iiilh 2 longitudinal 
in< isions made wiiha knife through the periosteum 
ivcll into the cortical bone Ihe graft should be 
I inch wide and should be long enough to reach 
o\er the entire spinal area 1 e it should be as a 
rule about 0 to S inches in length — thisma) be 
dehniteK deci led b\ the use of a measuring 
probe supplied b> the operator at work on the 
spine 

\ sharp chisel the width of which is exactly 
that »f the marked out graft is started at the upper 
end with a mallet this chisel is engaged in the 
bonj surface of the libn anil bv repeated light 
taps with the mallet a shacin^ is rolled up 
(Ii s 7 and 8) It 1 important not to cut out 
I ith the chi’wl but ti keep the edges of this 
instrument engaged m the subperiosteal bone As 
a result the shaxing remoxed should ha\c peno 
teum on its upper surface and its under surface 
should be made up of a la\er of subpcrio teal 
bone / 6 to inch m thickness Tins strip i 
inch wide is then cut longitudmallj making 2 
stnps / inch wide and these should be trans 
ferreil to the hrst operator for implantation in tl e 
bon> bed 

The wound over the tibia is sutured with 
interrupted silk stitches and a tight compression 
bindage ipplied 
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Fi„ 7 (Icfl) The remo al of the Oilcopc I (ealRraft The subcutaneous surface of 
the tibia 1 exposed The chi cl is tarted at the lo\ cr end through the periosteum into 
the subperiosteal bone 

Tig 8 The remo al of the osteoperiosteal aft By gentle 1 lo s ith the mtllet 
a shavin of o teopcriosteal matemlis turned up f om the 'interior surface of the ti! n 
Thisi divided into two pieces which arc transfe red lo the pnalleldfo mplantation 

POSTOPER\Ti\L c\RE fusion js performed \\c h-tve not found it 

As soon 'IS the operation is over — it should be neccssirv lo phee these patients on frames or m 
done in about i hour or less — an estimate of the apparatus such as braces or plaster of Pans 
patient s general condition should be made shells A firm mattress is all that is necessar> for 
pulse rate and blood pressure compared to pulse the first to da\s The use of pillous should be 
rate and blood pressure before The an'csthetic avoided 

chart IS very important because the operation has \ftcr the removal of the sutures and when 
peculiar possibilities of creating surgical shock wound healing is established the patient should 
In all instances whether or not shock is evidenced be supplied with a suitable brace or a plaster of 
the patient should have shock treatment He larisshell 

should be returned to bed as soon as possible Absolute recumbency is necessary for a period 
heat elevation of foot of bed shock enema forced of from 8 to 12 weeks The patient should not be 
fluids subdermal fluid if necessary and morphine allowed up until a suitable jacket of plaster 
m sufficient quantity should be eraploved If leather or celluloid or a proper metal brace 
at the end of several hours there is evidence of has been adjusted The period of being up and 
postoperative shock blood transfusion is m about is gradually increased from hour to 
dicated and 500 cubic centimeters of suitable full activity Support and protection of the spine 
blood should be given The blood donor should as well as carefully planned supervision of activitv 
be av ailable during the first 24 hours after spinal is, necessary for at least i y ear after the operation 
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I\TR\-\BDO’\II\ \L I\CISIO\ OF THE VAGINAL VAUIT 
I OR DRAINAGE 

Dr G R\ETEV C vt Belcium 

\ DI t1l( Dpffi IbC Igia nhl rtyfCh 


O L R m lern n eptic ind anti eptic methods 
ha e made the use of extensixe drainage 
les c mm n than formerl\ E\en in a 
s \ercl\ infected ca e it is adsantageous to do e 
the ab lomen completch although if hamorrhage 
persist or the \ uun I surfa e is abraded and 
necrotic ti sue remains one smU mt hesitate to 
make u e f e ten n drainage 

Extensive drama e is to be recommended 
chieflv aft r ablation of the adnexa m the presence 
of mans aJhe i ns after operation for carcinoma 
nf the cervax for hematocele or for adherent 
nccroti tumors When it i onU a matter of 
arre tin5,ahaEmorrha„c pressure can be produced 
ith a tampon and the drain can be brought out 
side a!on<» the lower part of the abdominal inci 
Sion 0 that it ma\ I e remo cd after 4 to 36 
hiurs In such cas $\ c ahvavs imect paraffin oil 
mixed \ ith 10 per cent oil of camphor 
How ver hen the wound surface i large or 
c n 1 Itral le necrotic tis ue remains u is c sential 
to use m re exten i\e tamponade and drainage 
throu h the p uch of Doujas and the xagina In 
this pr ce lure several mistakes are commonij 
made In an attempt to secure drainage of the 
pehi throu h the p u h f Doughs it is not 
case t pen the vagina with urved sci sors and 
often the iis uc arc irrCoUlarh cut an! brui ed 
\fter supravaginal h\ terectimv itisdilfcult 
to open the pjsteri r vamnal arch When a Ion" 


curved forceps has been introduced into the 
va^jina it is nccessarv for the operator to guide an 
as istant s hand m the protrudinj, of the posterior 
vaginal arch bv means of the instrument \fter 
cuttin" through the posterior vaginal arch we 
sometimes have to cope with haimorrhages from 
the vaginal wound Therefore it is wi e to place a 
suture at the right and left sides on the ed es of 
the vaginal inci ion aithou h it mav be difTicult 
to do this becau c the edges of the vaginal inci 
Sion lie deep in the pelvas 
In order to avoid some of the usual difficulties 
vve have made use of an instrument which consists 
of two movable arms held together b\ means of a 
set screw The curv cd arm carries a sphere w hich 
1 introduced into the vagina as far as the poste 
nor vaginal arch shortlj before the oncration 
after the abdominal wall and vulva have been dis 
infected (Figs i and 2) 

During the operation the surgeon can move 
the handle of this instrument 0 as to make the 
posterior vaoiml arch protrude into the abdomi 
nal cavitv and extend upward so that it can be 
reached quite easilv (Fig On the sphere there 
IS a longitudinal and \ transverse furrow the 
former facilitates the inci ion in a forward or 
backvard direction the latter serves to pull the 
thread on the right or left side through the edge 
of the \a inal inci ion so thit it cannot glide off 
(he smooth surface of the sphere The transverse 
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furron is also useful when t. tnns\trs{, incision is 
used in a total hysterectomy In the foremost 
part of the longitudnnl furrow there is a httle 
bridge around which can be turned the end of i 
dram or to which a thread ma> be attached ih \t 
will carry the dram into the \agma when the m 
strument is withdrawn 

A Similar attachment but provided with a crow 
bill and different forceps which can be hooked on 
to a portion of the vagina is also very u'lcful 
(1 IS 4 ) 

figure 5 illustrates the manner m which the 
forceps IS fixed and the other part of the instru 
mentis screwed upon the handle of the forceps so 
that at any given moment the operator mav scuc 
the handle of the instrument and at once bring to 


Ins h in 1 in the dbdominil cavity a well defined 
piri )f ihe V i^inil w ill (lig 6) 

llic Musciux forceps has the advantage that 
when i>res‘'Urc is everted on the instrument the 
forups will not pierce the tissues In ovariin 
im[)l uUation the instrument can be used to draw 
an o\ ir\ into the uterus by means of a thread 
! lit sci/inK of eertam parts of the vaginal wall 
thicnv the foremost vaginal areh and the pos 
sibiliiv after hparolomy of recogni/m„ distinetly 
this pirt of the vagina and of pushing it upw ird 
IS cvtremclv idvantagcous in Wertheim opera 
tions for carcinoma of the ccrviv and even m 
cesarean operations when a drim is to be placed 
m front of the me ision in the uterus and led dow n 
w ird along the vagina 
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SUl GEr\ G'iNCCOLOG'i AND OBSTETRICS 


AFTER-TREATMENT OF TELVIC AND ABDOMINAL 
SURGICAL CASES’ 

B R\LriM\ORRALL M D M Cn I \CS (Hon) Sts \usraALi\ 
t 1 d 1 t h S>d yllo'i I ISg hC tUptl 


I \ the eirh da\s of pelvic and abdominal surg 
er\ the pre] aration and after treatment of 
the patient \\ere considered of importance 
almt St equal to that of the operation Row the 
p ndulum has swun^, in the opposite direction 
urge ns do not hesitate to operate in the sub 
url s or countrv and leave the after treatment 
al soluteh to the discretion of the local practi 
tir ner 

In a large proj ortion of instances the patient 
d I.S not suffer an\ material in)ur\ from thi 
<ii idc 1 rcsponsibiUtv but e\cr\ once and again 
it happens that the absence ot the shej herd 
i\ho owns the sheep the operator himself leads 
to di astrous result I wash to cite s nu | ost 
uperati e complications m whi h close folbw 
up Iv the surgeon averted lailurc and dashed 
death asiJe lie cases hive 1 en select cel as 
illustntin*’ different conditions and the treat 
ment iduplcd 

Sec ndarv 1 smorrha^^e follnwm plastic ojer 
itions on the cervix and agina is usuillv caus d 
I V t 0 tight or non al s rl al 1 sutur s an 1 need 
|r m| t an! skillful treatment The |jtient 
sh uld he placed icrosslheled the vagina sliould 
1 e ihoroughlv irrigated with j cr \i Ic of hvdro 
gen 1 in 4 until all clots have been remo ed 
Ihin narrow bladed retract rs should be passed 
anteriorlv and j osteriorlv and a 1 rm gentle 
placed packin \ ath lod f rm g lu c shoul I 1 e 
earned out The f ot of the 1 ed is then riiscd 
ib inches If this does not control the bleeding 
the patient is aiiaistheti ed an 1 th I leeiling 
point exposed bv the narro v bladed retractors 
and a catgut uture nr sutures passed 1 encath it 
ith a handled needle In such circumstance 
a handled needle is mu h more effective thin a 
needle on a holler I have practiced thi j ro 
cedure on seve il ccasi ns without inttrfenn 
walh the successful result f th oj eratiin 

‘^ccondarv liEniorrha c (intr ipcnl meal) is an 
unto ird oicurrence which I have not seen in 
the last 3 V ears “'Cj irate Ijgati 1 of v csscls me! 
abindonn ent of mass li atu es has aboli heel it 
Suppuration of an al d miiial wound occasi n 
alK occurs after an oj e ition for cancer of the 
cervix uteri or suppuntive conditions It ma\ 
also result from the suppuration of a haimatoma 
as a result of bleeding from a small vessel m the 
F d t I Add to th s I c I sr d Ob 


paneties which has escaped notice and ligature 
It should be suspected if there is a persistent 
evening nsc of temperature not associated with 
other serious s>'mptoms The supporting sutures 
being left intact the line of incision which has 
probabl> healed perfectlj is gcntl> palpated 
and when tenderness or a soft spot is detected a 
sharp pointed scissors is inserted an opening 
made and the pus evacuated The pocket is 
rarelv beneath the aponeurosis If it is of anj 
size a small drainage tube mav be inserted and 
given very gentle irngation with piroxide of hj 
drogen dailv 

BURSTISO OPEV or Vh APDOMIVVL WOUND 
Cl Vt bv t t my th wo nd was clos d 
Iv CltAt cdfthpt mkgoo 
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modified Sturmdorf technique The tubes were thickened 
and somewhat reddened but fimbriated ends were not 
cJch-ed Milking of the tubes failed to etpre s anj discharge 
Vs the patient wi hed to a\oid sterilization the tubes were 
not remoi ed A retrov ersion i "as corrected b\ suturing the 
round li'mments behind the uterus The hi best tempera 
ture after the operation was loo degrees and the hi hest 
fulse was 96 but neither became quite normal and the 
patient felt depres ed and ill On the tenth daj 3 pints of 
pu were eiacuated from the lower angle of the wound 
without benefit On the nineteenth daj the patient began 
to complain of rectal tenesmus Examination di^clo ed a 
Small collection in the pouch of Douglas Under ether the 
posterior fornix was incised about 3 drams of pus as 
esacuatedandasplitrubbertubeinscrted Rapidreco cr> 
folio ed The patient was seen a^am on September 19 
19 6 that IS nearh 5 > cars after the operation She had 
been fairl> i ell except for nervousness 1 Inch was attnb 
uted to excc sue menses There had been no d>smeno 
thcea or abnormal d charge since operation Examinat on 
sho ed a normal cervLx The appenda es ere sh hil 
enlarged and sli htlj tender The patient had been li in 
with the same lover ever since but a condom was alwa 
used m coitus 

This case demonstrates how treadicrous a 
gonorrhoial infection alwa\s is and what a 
nsk IS taken when an attempt is made to preserxe 
the tubes under such arcumstanccs It is prob 
able that she would not conceive even if the use 
of condoms w ere discontinued A total h> stcrect 
om> would havelefthcnn better health provided 
the ovanes were not removed 

Cases Mrs G B 34 5 cars of a c nullipara consulted 
me on January 9 19 4 for pam in the lo er abdomen 
rectal tenesmus and d>-suna hich had troubled her for 2 
daj s There had been 3 similar attacks preceding the last 
3 period Temperature was 1014 degrees pule 100 
\ aginal and rectal examination di do ed a m) omatous 
uterus and a tender fixed ma s m Douglas s pouch The 
da'mo'is was inflamed or suppurating ovanan c>st com 
pUcatin mjoma 

On January n under ether posterior v aginal cochotomv 
was done and the supposed c>'st was care[uU> separated 
The abdomen aws then opened and subtotal hysterectomy 
' a pe formed both, appendages which were normal being 
left The supposed cyst pro ed to be an enlargement of the 
pelvic colon hard and nodular resembling a mab'mant 
grovth The bowel as divided well above and belov the 
growth and after thorough removal of the latter nth the 
surroundin^ tissue the bowel ends were re united by the 
Rutherfo d Mornson method — pa sing a la ge tube do n 
throu h the anus sutunoe, the upper end m de the piox 
imal bowel making traction on the lo ver end andinva 1 
natin^ the upper end of the bo\ el into the lov er then 
sutunno wnth fane chromic gut \ small rubber and gau e 
dram as passed into the va ina through the vain 1 
cal otomy ound 

The bo els moved by castor oil m 50 hours The bowel 
tube and dram were removed on the ei hth day Temp r 
ature and pulse continued as before the ope at on On the 
flc enth day a sm 11 quantity of pus v as ev acuated f om 
the lower an le of the abdominal wound and there was a 
temporary drop in temperature On the se enlcenth dav 
a n r took place and the temperature ro e to to 4 
de'^ees pule 104 Mictuntion was frequent and painful 
and the unne showed a trace of pus V amnal examination 
disclo ed a slightly tender exudate in the anterior fornix 


Under ether the bladder was di sected up and the fin er 
pushed into a collection of pus in the uterove ical pouch 
\ plit robber tube was inserted here and another in the 
old opening m tl e posterior fornix dilated for the purpose 
\fter thi tb re va in immediate improvement m all the 
sv-mptoms T) e robber tubes were removed on the fourth 
day and tie patient left the hospital 6 weeks after the 
ongmal operat on fedmgvery well 

Irofessor Welch repo ted the specimen to be one of 
divertrcuhti One of the mo t remarkable I have ever 
cen tlere a t. o Iv two diverticula — one e tends beneath 
the penton urn and is on the point of perforation the other 
has also penet ated bevond the muscular coat into the 
mesentery here a small necrotic absce s has de eloped 
When as 1 this case it is not possible to lift the bowel 
out of the pi I so that tcanbesegre ated prior to rcsec 
ton It dnl cult to guard again t nfection and suppura 
ton On Ma ch 31 ozs 15 month after operation the 
pati nt r po ted as ha ing had no trouble mce Vs idu 
ous folio up had sav ed thi life 

po<;TorER\Tivc imcijTINal obstruction 
\ igilant natch should be kept for the dangerous 
complication of postoperative intestinal obstruc 
tim Promptness is the verv essence of its sue 
cc<sful treatment If vomiting associated with 
parow mal pam occurs m a patient nho has 
been doing well for a neck or so and if tno large 
emmata fail to bring anav flatus and f®ces 
with relief from the svmptoms mthin 12 hours a 
diagnosis of intestinal obstruction should be 
assumed and appropriate measures taken with 
out dclav In the follonanj^ case and another 
c\acil> similar lo it I adopted a method of 
treatment which is not mentioned m an> of the 
well InovvTi textbooks and which m these cases 
was attended by success The method is worth 
bearing m mind but should be used wath dis 
crimination The surgeon must be in a position 
to exclude definitely pentonitis or suppuration 

Case i Mrs Z a e 44 years as admitted to the 
Lister Ho pital January 1923 suffenn" from hemorrhage 
due to myomata An operation had been performed by 
another surgeon se eral years p eviously for ret 0 er ion 
and salpin<atis I d d a total hysterectomy leaving both 
o ane {the tubes had been removed at the pre lous oper 
ation) Moderate adhesions were present The patient 
con alesced easily until the sixth evening when she was 
seized with paroxvsmal pain and omited se eral times 
Two large turpentine enemata during the ni bt failed to 
move the bowels or bring away flatus Whenisa herthe 
next momuig she looked anxious but not very ill Pulse 
as xoo temperature 996 degrees The abdomen was 
moderately d stended but not tender \ amnal and rectal 
c amuiations disclosed nothin" abnormal 

WTiil pr pa at ons ere bein made for the reopen ng of 
the abdomen I thou ht I would to succussion Slandin 
on the bed at the foot I seized the patient s legs beneath 
the knees and liftin" up her body 50 that she rested on the 
back of her neck and ded by th pring mattress I ga e 
her three fairly VI 0 ous shakes Another large turpe tine 
and soapy v atcr enema -as then administered This acted 
p omptly and brought away fa?C 3 l matter and much flatus 
The sufeequenl con ale<cence v as uneventful 
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da\ the \omitmg rcttirncd d lention mcrcnscl and 
the pulse rose to I oand was vcr> nk Th pAtunt arms* 
^\cr quite cold anlsh sc m I nionl vin I i hen I a her 
at 8 p m 1 th r \\a cn an 1 an inci ion w i made in the 
II ht il ac region \ di tcndi 1 looi of iliiint cl< e to the 
CTCum was pulled out and a rubber tul c was m crti I into 
Its lumen by the tcchmciue dca^cribcd in a i re lous cas 
The patient was quickly returned to bed no worse than 
before the short operation 

On the next day the ninth the patient was di tinctly 
better Much flatus and liquid foul smcllin;, faces were 
ccacuatcd through the tube Vomitin" ceased On the 
tenth da\ the bowels were loose the pulse was 104 the 
patient was in good condition but felt low On\prilf 
the fourteenth day after the f rst operation and the sc enth 
day after the insertion of the tube into the bowel the tulic 
was remoced The median wound was suppurating th 
patient looked dull and poisoned pulse was only xoo and 
the temperature was normal \flcr this progress as 
steady and on May 29 65 day s after the iirst operation 
the patient was dischart,ed feeling well The right die 
wound had suppurated and \ as not quite healed \ t n 
probe could be passed into the bowel Sit weeks later 
the patient reported wound healed and felt cil On 
July 2 1922 2 '' years later the pati nt consulUj me 

for an attack of cpislaxis She was other vise \cr> \ 11 
There was a slight hernia m the lower end of the m ban 
scar The pelvis felt normal except tor the absence of th 
uterus I thnk it vould have been better at the s coni 
operation to have done an enterostomy and have left in a 
tube instead of attemptin to empty the bo\ cl by punciur 
ing and suturing the openings 

In the foregoing histones the s>mptomTlolog\ 
of postoperative intestinal obstruction is well 
exhibited The patient docs well for a few davs 
or weeks and then suddenl) vomits and com 
plains of p'irox>smal pains Flatus ccTsts to 
pass and the bowels cannot be propcrl> moved 
The temperature and pulse remain unaffected 
for a time There is increasing abdominal distcn 
tion but no great amount of tenderness 

The patient s life depends upon unhesitating 
action If two cnemata fail to bring relief sue 
cussion as desenbed should be tried If this is 
unsuccessful the abdomen should be opened the 
hand passed into the pelv is and all small intestines 
lifted up and inspected If the contents of the 
distended bowel can be easily milked into the 
collapsed bowel probably all will be well if not 
an enterostomy should be done Punctunng of 
the distended bowel in several places involves too 
great a risk of infection I hav e not tried Hand 
ley s ileocolostomy wath ciccostomy or Bonney s 
jejunostomy The passing of the enterostomy 
tube through the omentum as advised by Dr 
\\es ey Long is a device worth bearing in mind 
I am inclined to think that manv cases of para 
lytic ileus with peritonitis may own a mechanical 
basis or be associated with a mechanical obstruc 
tion and that a timely enterostomy might have 
saved some of my much regretted fatalities It 
IS now generally recognized that in death from 


peritonitis the patient IS poisoned bv absorjition 
of tin. I luns formed in the st ignant intestinal 
content Ihis suggests enlerobtomy as the most 
hopeful treatment 

\CLlt l)lLVT\lIO\ Of Tiir STOirvcii 

t \SL t M J M 60 years oil was examined on 
Oet I er 0 o <) anti complainc 1 of attacks of t l 
ec Tipamcd by v mitint, for 3 y cars Morphia hi I been 
nee s ry t h t th j am \omitin did not el vethe 
pain t If d m i t d tcnnme an attack Ihe patient 
ha I 1 t 11 h nd f ft \cak \ ray examination report 
sui, td|,iU ton ilh gall bla Idcr adherent to tran 

\ r Ion an 1 pylori r ulcer of the p\ loroduodenal 
s m nt 

On O t>J r 1919 chol cystostomy w s performed 
an I 14 ull harp e I id t,all tone 1 er remo cd V 
tul a utu cl int the gall I laddc athout attach g 
It t the I a ties Nil II m organs re normal 
e ptfo th li hi happ ar J utme fhejatient 

n ale e 1 i U Jh lile ame a a> on the tenth lay 
Ih r a free il v of b 1 f m th smu The stools 
si d no m I ft t appearanc 0 the thirt nth Jay 
tl piti It udJi h I in to V mil la g qua titles fore 
il K at hrst lat r th lU d s cme I to 5 n 1 1> 0 crllow 
from the m uth There s 0 pa n ni t nJ ns and 
no p\ e a Ifc nn co tain d no bile The bo els 
mo id ca il> by inemat I)i tent n va prese t in the 
upp r abd men but n t in tb !o\ r Ihe pulse as 00 
to 2 C$ I fl ed f e iy f om the sin s 

Ihe patient \ 1 pla ed in tl p one po ilion the foot 
ol the b d s r s tl iS n hts Iituitnn st ychnine 
and d it li briin t cd int amu la ly and the 

toma h h d out se al times 1 ly Thevomt 

I g tralu IK a* l d lit cont ued m to Ic s tor xo 
<1 \ anj urr d occa 1 n 11 fo an the 14 days The 

palitDl a qu t U 6 k 1 om the das f op ration 

^ Cs f 2 M s \ \ 44 J ar old complained of nasty 
d s lur profu e m n is a I ere t p \ th periods 
J an nat n ho la\ rv larg s 1 p lyp distend g 
th a na be al myomata \e f It m tl hypoga 
tnum On June 17 4 the pol p yas cut ayay by 

m ellem nt Mdomml ecu a male an 1 total 
hvst reetomy p rfo m d fh r \ as con d r I Icsut serous 
d I pment The blad Je I a n p r the face of 
the tumor That aft rn on tl i ul as 84 an 1 tl c tern 
perature 002 d fere s lartul inconti tnee of urine 
last d for 48 hour after op ration 

On June 20 tie patient ya still om ting but the 
boy els acted v 11 afte cn ma The pul e a 84 and the 

tcinperalu e gy degrees La a e of th si mach gay 

relief for 12 h urs th n yomit n re umed Ia\a c a 
repeated and a am the yomitini, ceased On June 2 the 
patient enjoy d a b c kfa t of e i, and toast but at 00 
pm there was a sudden attack of epi astnc p and 
vomitii followed by collap c The pu! e an up to i(5o 
and 03 thready 1 he stomach tube e ac lated o r 4 
pints of dark h fluid and immediate impro cm nt /ol 
lo\ -d h Iped I think by hypoderm cs of es nne slrych 
nme and dgitalonc the ra mg of the f ot of the bed 18 
inches the keej mg of the patient m a pr e po tion an 1 
the admin stration of rectal saline c\ery 4 hours Itie 
omitm cea ed after th The stomach tube loun I no 
fluidi thcstomach Next day the pul e was 118 and ha 1 
coodvolume No fu ther yomilmg occurrerl until the tenth 
day when it returned and as at,ain controlled by lava 
It returned again on the thirteenth day a d the tube 
evacuated over a quart of da k fluid y ith exj !os on of gas 
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Th 0 f the m I ft thi Th pp t g 

Ik m nit t emo cd the ght e th d > 

fh p t t pp tl> 0 mal e ry ay a d the 

d p f ctl t d 

0 th f th j,ht th d > th p t t nt 

mth g >1 h sm gbt bed 
d th It f d b th th d g I 

n-d mtesdthtm Ihptt 
f om ! b 1 th t g isth t ( g f 

rph h d p 1> b g 'I h d tl tes 
t th 1 It pi cd th m b ght th 

m t m d -n d 's t d th w d th frst 

t iz p nt It f pi gut th th d 

th gh t the p nto m of Ik m gut t n 
p ro be ta t d V pi gut 

Ihpt t md fltdbyth t doc 

Ib pp t s t s mo d d >s 

d th d -a s dly h led th I y d t 
th t t h d b rst op Th a d t app d t h b 

db\th mt f 3d>s dthg idblly 

th bv d c d 

It IS to be noted that in one case the s>mptoms 
of dilatation commenced on the thirteenth da> 
and in the other on the fourth da> The diag 
nosis IS not difficult the bowels arc unaffected 


while the sudden onset epigastric pain collapse 
and effortless \omiting of large quantities form 
an unmistakable clinical picture The onh 
effectual treatment is as described in the case 
histones 

In considering postoperatu e complications 
prophylaais must not be forgotten Perfect htem 
ostasis careful operating the use of quick 
methods and not quick mo\ ements and asepsis 
will mimmize the occurrence of these untoward 
events 

One word on a different aspect of the subject 
In the treatment of all disease we are fightin a 
losing hazard Sooner or later death will tnumph 
and will seize the Doctor too In that hour 
the dominant note should be infinite compassion 
This should prevail over all other considerations 
morphine must not be spared In the words of 
Dr Robert Hutchinson WTien our time comes 
let us hope we may fall into the hands of a doctor 
who knows the value of morphia 
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THI SURGICAL BIPORTANCE OP V-RA\ EXAINIINATION OF THE 
CTSOPHAGUS AND THE PHARYNX 

By Professor A EISELSBCPC \itNN\ Xisfrin 
D ect I th I S g 1 U ly ( I 

ANI» 

DOCCNTM SG\LIT/II Viisnx U ipi\ 


Ch er f tl \ R y L b t r> 
THE CLSOPHAGUS 

T he diagnosis of diseases of the oesophagus 
has progressed surprisingly since the dawn 
of the roentgen era Up to that time the 
oesophagus could be trammed only by means of 
sounds a method which must be looked upon as 
not altogether harmless for the patient (aneu 
nsms di\erticula), quite apart from its mcon\cn 
lence and frequently faulty results At about the 
time \ ray diagnosis appeared medical diagnosis 
was also enriched by the addition of the method of 
ccsophagoscopy the importance of which is gen 
erally recognized m the surgery of foreign bodies 
of the oesophagus and extractions in general This 
method has served us w ell m the search for impor 
tant findings in pathological conditions of the 
oesophagus 

\ ray examination of the asophagus is pain 
less harmless convenient and \ ery valuable The 
method depends as is well known on the fact that 
the contrasting agent the paste is swallowed 
u/n/c ihe patient ts standing upright and is held for 
a longer or shorter period of time at the level of 
the stenosis (we will consider stenoses almost ex 
clusiv ely m this paper) 1 his affords us know ledge 
as to the upper tael of the stricture We can also 
make important conclusions as to the nature of 
the process on the basis of the tvpe of the picture 
The results obtained by a fluoroscopy m upright 
position (these can be completed by a plate) are 
nevertheless lacking m certain important diag 
nostic facts Such an examination gives us a good 
V lew of the upper border of the process but it does 
not inform us as to the extent of the condition in the 
(esophagus since the contrasting muxture passes 
through the oesophagus in a regularly narrow line 
In order to fill this great need m oesophagus diag 
nosis our clinic pointed out (6 and 7) the impor 
tance of \ ray examination of the oesophagus m 
cases of stricture in horizontal position of the 
patient The patient swallows the contrasting 
mixture after taking up a hort ontal position The 
transportation of the mixture through the mcora 
pletelv stenosed oesophagus is a slow one in this 
horizontal position and the result is a complete 
filling of the oesophagus In incomplete stenoses 


f ih 1 s I, 1 L i> I i 

this means not onlv a cast of the contours over the 
stricture but also withm and below the area of 
stenoses Although this method of examination is 
of little value m tumors of the thoracic section of 
the oesophagus because of the dubious prognosis 
of operation in such cases it is all the more impor 
tant in cicatricial strictures An \ ray examina 
tton of an incomplete cicatricial stricture of the 
oesophagus m this way gives us an idea as to the 
upper level of the stricture its length and form 
In short wc arc no longer m the dark but are now 
m a position to learn whether a stenosis is exten 
sivc or small and this giv es us a better foundation 
for the emloscopic treatment of the scar 

In examining the patient m a horizontal posi 
tion It IS better to irradiate from a purely lateral 
position than from an oblique one as we have 
prcviouslv mentioned (4) for the examination of 
the trachea following Iilicnfclds suggestion for 
the later il photography of the sternum 

Tlie patient lies completely on one side (i) at an angle of 
90 degrees to the uble T ne shoulders are drawn tirmly 
backward in order to emove the almost impermeable 
hum raicpiphys*.s from the fold of irradiation Ihearmsare 
dravn back and the hand clasped lirmly together In this 
position with the humeral epiphyses directly over each 
other and the knees drawn up the patient is ft. ed on his 
side Tlie head is supported by means of sandbags so that 
It 1 m normal pos tion The plates are 24 by 30 centi 
meters The central ray falls on the midpoint of the distal 
clavicle and stnl cs the midpoint of the plate in the line of 
Its projection (this is for the e ammaUon of the cervical 
section and the pro unal port on of the thoracic section of 
the cBsopha us) In order to examine the distal portions of 
the resophagus the plate and the tube must be displaced a 
suitable d stance distally and the focus must be corre 
^nd Holy lower 

Wlule lying m horizontal position the patient 
swallows a contrasting mixture of medium con 
sistency Before a plate is made the patient is 
examined on the trochoscope under fluoroscope ir 
horizontal side position At this time one can 
observe how long it takes from the time the paste 
IS swallowed until the oesophageal defect is com 
pletely filled After the preliminary fluoroscopy 
the plate is made with the Bucky Potter dia 
phragm while the patient is swallowing more of 
the contrasting mixture The plate should be 
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taken it a moment after the illowmg let his 
Ic tin the CMCt lime hi\in" been during 

the swall in^ at the prelimmin cxammition 
(the inter al I ct cen the beginning fswillowm 
in(i the snapping >f the pi tie is between a quirtcr 
in 1 a whole minute) It maj appear more prac 
tica! to me to combine the trochoscopic exam 
initiein and the plate b> snippin^ the latter 
luring a satisfactor\ miment Thi of course 
dispenses with the Buek\ Potter diaphraem 
I igure I illustrate the \ ilue of N ra\ eximina 
lion of xsiphagus tumors m hiriz ntil pisitlun 
The lateral picture shnvs the liciti n si/c and 
lopo raphical relationship of the tumor the le 
grec an 1 the Icn th of the stricture as well as the 
haj e of the ccs phagus aV ive anl belwe the 
stenosis ire al 0 clcirK Jcpiete 1 \\e delmiKh 
see nit onlv the upper but al o the lower bir ler 
of the stricture It is often possible m the lat ril 
proje tion as in this else t p rtrav the tumor 
Itself whi h stin 1 ut igamst theles denselunts 
There! re this is Jetinitelv an ccs iphagtal tumor 
I hieh 1 lo alizc 1 m the pr ximal jiart of the 
ihoraci sect! n causing an incomplete sten sis f 
the lube The stenosis begins s me hat below the 
level of the ujiper theirieic aperture anJ rcacles 
I nil about the level of the I ifureiti n The 
thoraci scctu n f the traehei is pusheil f irward 
an 1 eompre sed from behind 

\swchivc ilreaivmenti ne 1 the information 
e btain on the firm of incomp! te cicalneml 
stri lure f the ts pha„us bv meins f lateral 
rra liaiion is mu h more imp rlinl thin ur re 
suits in the stu l\ if the turn rs t ximmaii ) i in 
tij right fcsiti n giv s us infirmalion onlv on the 
uppr level f the ten i \ ith ut onenlin" us in 
the lower p rliin of the oe opliagu Inlhecv ut 
that the sten si in ol e I ut a small | irliin of 
th tube It IS important t kn>w (hi \\c must 
alsoaskours Iveswhelhertheslen i i t\Un ive 
r ni t hat the shajK £ the stri tur i in I at 
what p inls passa e is stiW j ssil le The c qvlt 
tion must be del niteh ans ere 1 lieft re an\ pur 
poseful en lisc pie treitmcnt an be undertaken 
The letter wc kniw the c n hti n present the 
belt r will be our results in trcitment 

The id antages f examining the patient m the 
hi ri ntalpsitiona against the upright position 
ire illu trale 1 in Figures 2 and 3 The> km n 
straie scirrv st ctur s of the proximal portions of 
the cs ph i^u f llo in" hvdroxide cauterj In 
Figure (examinati n in iq rioht jiositiin) the 
contrastm" m ture 1 seen to collect at a p int 
above the 1 ifur ation bcl jw this point there 1 a 
thrcaJ like I llin lo ntothecardia Thepicture 
gives n) inf rmation as to whether the whole 


oe opha„us down to the canlia is stenosed or 
w hether onlj a small section of the tube is affected 
I igurt 3 (ex iminati in of the same patient m hori 
zontal p isition the contrastm" fluid swallowed m 
hori jntal position) shows that the stricture is onl> 
very short that the oesophagus widens normillj 
centimeters below this point The stricture is due 
to a cicatricial shrinkage which has drawn the 
anterior wall of the ccsopha^us toward the back 
\ small passa e correspondin to the posterior 
wall of the tube has been left U e are thus able to 
learn the len th of the stricture its form and the 
point at which a passage has been preserved (m 
this case along the posterior wall) Two centi 
meters below the upper level of the stenosis there 
IS again a normal breadth to the lumen The 
greater width of the oesophagus above the slnC 
turc IS the result of a compensatory widenmo 
ab VC the stenosis 

I ie,ure 4 how s how w ell the \. ray examination 
f the patient in horizontal position can reveal 
finer sten >scs of the asophagu (scar stricture fol 
1 m Iv c cautery ) Despite the unusual narrow 
ness of the orsophagus m this case there is seen a 
complete Idlm" of the tube not only above but 
als bel w the stricture so that we have a com 
fktc picture of the cicatricial shrinkage m the 
esophagus It IS natural that only incomplete 
stenoses f the rcsopha^us arc to be considered for 
examination in this wav For if the stenosis were 
c mpicie Its form could be definitely cleared up 
niv 1 V a imultaneous fillin^ from above and an 
tsopha^ >sc p\ from below through a gastrotomy 
Sometime we ean al 0 get a general idea as to the 
length of a sctrrv stenosis by examinm in hori 
mtaljiosiu n without filling the oesophagus The 
lateral view of the cicatricial tissue discloses the 
Inter tile len tr than the air filled lun s 

\\ c mu t al 0 mention the case of a 
fia lial phapiis slenjsis The patient was a i 
\ear old boy whohadalwav suffered from marked 
swallowing complamls \ rav examination with 
the patient m iiprioht position (Fi 5) showed the 
transient collection of the contraslin" mass m the 
as phagus at about the height of the bifurcation 
Thea iphagu wasratliermarkcdly dilatedabove 
this point but from this level downward the 
ocsophagu w as seen only as a thin thread Here 
a^ain wt were unable to deci le w hether the stric 
tur reached as far as the cirdia or not Fi„urc 6 
was made with the patient in the horizintal posi 
tion (the patient s vallowed the paste m this posi 
tiou) It show s that the stenosis is 6/ centimeters 
loiiganri that below the stricture the resopha^us is 
again normally dilated (at 1 ) But thi evamina 
tion disclosed still another interesting point and 
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Fi I CLsopha-»eaUumor cvimined with ihe patient in horuontal p siU n Thep tientswalloved 
the paste m thi position The oriRinat photograph is at tin n lit th k t hi at the left One 
can see the upper and lonerpoles of the stricture and the f rm anl e t nt f the teno is The 
tumor Itself is clearly \i ible m this projection (marked b> the a ro\ si Tl e thoraci portion of the 
trachea is compressed from behind 


that IS the presence of a second stenosis of the 
ccsophagus someashat below the height of the 
upper border of the sternum (at B) This stenosis 
was hardlj. visible m the examination m upright 
position 

N. raj examination of the oesophagus in hori 
zontal position is not onl> \ aluable for the study 
of strictures but also in the diagnosis of patho 
logical dilatations especially since bulgings of the 
cesophageal wall as Rloiber (2) has alreadv men 
tioned fill themselves much better with the con 
trastmg paste in horizontal position than in the 
upright one The double Figure 7 illustrates these 
conditions and demonstrates a large pressure 
at the height of the cricoid cartilage 
which as is visible in lateral view takes its ongin 
at the posterior wall of the oesophagus in the 
cervical portion of the latter The oesophagus has 
fieen nushed forw ard by the div erticulum and has 
been quite badly compressed from behind 
■^be N. ray examination in horizontal position 
IS however more important for the diagnosis of 


tracUon di erlicula than that of pressure diver 
ticula The former are not mfrequentlv revealed 
only by this method of examination since a more 
complete filling of the arsophagus is attained in 
the method as a result of the slower passage of 
the contrasting paste (this was the reason whv 
Palu yay (j) recommended the examination of 
patients with traction diverticula m raised pelvis 
position) We remember a few cases of middle 
aged persons w ith sw allowing complaints in whom 
we suspected carcinoma of the oesophagus \ ray 
examination m horizontal position showed that 
the cause of the stenosis w as an acute angled bulg 
mg of the oesophageal wall a traction divertic 
ulum These traction diverticula can sometimes 
even lead to severe symptoms of stenosis as we 
were able to observe in a middle aged woman who 
also had a kyphoscoliosis resulting from a verte 
bral canes in the earliest y ears of life The patient 
suffered from frequent and increasing complaints 
m swallowing which finally reduced her to a 
liquid diet N rav examination in upright posi 
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tiVcn It a m mcnt iftcr llie sw^llowin^ tct his 
hc^un iht c 1 t lime havin"- Ixen ju I duniio 
the ill in„ 'll tilt prclimmir\ cxunmation 
(the mien'll 1 tin tn thi bcginiunj^ of sw illntmi? 
in 1 the snij pmg i f the plate is between a quarter 
and 1 whe Ic minute) It ma> appear more prac 
lical to some to combine the trochoscopic etam 
ination and the plate b\ snipping the latter 
<luring a sitisfactor\ moment This of cour e 
lispenses with the liueV.\ Potter diaphra m 
I igure I illustrates the value of \ ra> examma 
tim of xsiphagus tumors m horirintal position 
I he lateral picture shew the lotali n si/e ind 
topographical relation hips of the tumor the de 
gr e and the length of the stricture as well as the 
shape f the ES phagus above an 1 below the 
slenu IS are also clearlv lepietcd Wedetmlclv 
sc n t mlv the ur per but ils the 1 nver bir ler 
of the stricture It i often p>ssiHe in the lateral 
proje ti n a m this case t jiirtrav the turn r 
Itself \ hi( h Stan 1 lul against the k s len c lungs. 
Iherefore thi is let niielv an t phageal mm r 
which I locali cd in the proximal i art f the 
tl ora ic secU n causm an me mplelcstcno i f 
ihetuK The sUnosis begin mcwhitUlwihc 
level of the ui fer th racic aforiurc and rei he 
i wn t about the level of the 1 ifur aii n Ih 
th racK section of the trachea i pu ht 1 f r\ ar I 
an 1 ompre sed fr im behin 1 

wt have already menti ne I th mf rmaii n 
we btun on th f rm of in mqkle ci iirunil 
st ilurcs of the o] hagus b\ m in f litiril 
irra liati n is much more imj rtanl il in ur re 
suit in the stu Iv f the turn s I ammati n in 
upright p sition gives us inf rmili n nlv n the 
u]}) rl ve! fthesten si with ut rn li „ us n 
the I wcrporli ii fthe I hagu In the \ nt 
that the sltn i involve 1 lit a mall | rti n f 
the tul c it is> im] ori nt i kn w thi \\ must 
aloak urs Ives hcthrthcsici i xttn i t 
ir n t hat th shap f the slriciurc i an 1 at 
hat points pi sage IS nil \ s ill lie que 
tl ins mu t be lenmtcK an \ nil f re a v i ur 
po eful cn 1 st pit treat lent m 1 1 mid rtaken 
The better wc kii w th c n liii n i r sti t the 
better will be ur r suit m ir ument 
Iheadvantage fevininm the | atienl m the 
lun/inlalp su n as i amst the up ifht | isition 
are illustrate i m f 1 ures and a Th \ lemm 
strales arrv strietu ol th jr imol | jrlionscf 
the asophagu f ilo\ in h\ 1 \j k auter\ In 
Pigure lexaminati m uj ri ht p ition) the 
contrasting, raivt re is seen li collect at a piint 
abov e the 1 ifur ati n fel this p iirjl there i a 
the a I like ( ilua Iwni the eardia Ihepiclure 
gives no mf rmali n as to whether the whole 


asipha^us down to the cardia is stenosed or 
whether onlj a small section of the tube isadcctc 1 
I i,,tirc 3 (ex immati m of tlic s imc patient in hon 
7 jiiial IX silion the contrasting fluid swallowed la 
horizontal po ition) show s that the stricture is onl> 
\er> short tint the ccsophaj, us widen normalh a 
centimeters below this point The stricture is due 
to a cicatricial shrinkage which has drawn the 
anterior wall of the ce-opha^us toward the back 
\ small passage correspondin'^ to the posterior 
wall of the tube has been left \\ e are thus able to 
learn tht len th of the stricture its form and the 
point at which a passage has been preserved (in 
ihi casi along the posterior wall) Two centi 
meters 1 eliw the upper level of the stenosis there 
IS again a normal breadth to the lumen The 
greater width of the ecsophagus above the stric 
turc IS the result of a compensatory widening 
af \e the steno is 

I i„ure 4 shows how well the \ ra> examination 
ff iht I atient in horizontal position can reveal 
finer stenoses of the (esophagus (scar stricture fol 
1 ) \ in<’ Kc cauter>) Despite the unusual narrow 
tie of the a oplngus m this case there i seen a 
c mplcte tilling of the tube not only above but 
als lx.1 )w the stricture so that we have a com 
I ktt ) iciurc of the cicatricial shnnkage m the 
tb phagus It is natural that onl> incomplete 
sicn scs of the ccsophagus are to be considered for 
examination m this w a\ I or jf the stenosis were 
e nq kie its form could be dcfinitelj cleared up 
iK b\ a simultaneous fillm" from above and an 
IS pha > copv from below throu hagastrotomv 
s imttimcs VC can a) o get a general idea as to the 
length f a scarrv steno is by examining in hon 
/ ntdlpi iiion without rilhn"ihercsopha us The 
literal view of the cicatricial tissue di do es the 
I lit r t be ienser than the air filled lun s 
\\ trust al 0 mention the case of a congemlal 
fHi tial rs phagus slot si The patient was a i 

j aroldlio) wKohadalwavssuflercdfrommarked 

s\ vlUvvmg complaints rav cxammatiou with 
iht patient in upright position (Pig 5) showed the 
transient collection of the contrastm mass m the 
(ES ipliUj^us at about the height of the bifurcation 
I he (ES ipha^us w as rather markedlj dilated abov e 
Ihi point but from this level downward the 
(esophagus was seen onl> as a thin thread Here 
again wt were unable to decide whether the stric 
lure r(;achcd as far as the cardia or not Figure 6 
was made with the patient in the horizontal posi 
lion (the patient swallowed the paste in this posi 
lion) Itshows that the steiiosi 1 6/^ centimeters 
long an 1 that below the stricture the ccsopha usi* 
a^ainnormall> dilated (at 1 ) But thi examina 
lion di closed still another interesting point and 
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Fi" T CE«oplia<’eaUumorewmme<lw»ihlhep 3 Ucnimhoruonialpo t n Tbep iient w Dowed 
the pa te m thia po? tioa TTie ori'nnal photograph i at the n hi th k t h i at the I it 
can «e« the upper and lonerpoles of the stncturc and the f rm a d e tent w th teno 1 i he 

tumor Itself 1 dearl \i.ible la this projection marked b the ar The thoraci poruonofthe 

trachea is compre;»ed from behind 


that IS the presence of a «econd steno is of the 
CESophagu 'somewhat belot\ the height of the 
upper border of the sternum (at B) This stenosis 
tt'as hardh \nsible in the e^ammation m upright 
po ition 

\ ra\ examination of the cesophagus m hon 
zontal po ition 1 not onU ^'alu3bIe for the stud\ 
of <stncture& but also m the diagnosis of patho- 
logical dilatations espeaalh ince bulgings of the 
ce«ophageal wall as ^Joiber ( ) has alread\ men 
Uoned fill them«el\es much better tvith the con 
trasting paste in horizontal position than in the 
upnght one The double Figure / illustrates the«e 
conditions and demon_trates a large pressure 
dt erttculum at the height of the cncoid cartilage 
which as 1 ible m lateral \new takes its origin 
at the postenor wall of the ce^phagus m the 
cer\ical portion of the latter The cesophagus has 
been pu-hed forward b\ the di\ erticulum and has 
al-o been qmte badh compre'-<ed from behmd 

The \ ra\ examination in horizontal position 
IS howe\ er more important for the diagnosis of 


traction dt crticula than that of pre sure di\er 
ticula The former are not mtrequenlh re\ealed 
onU b\ this method of examination ince a more 
complete filling of the ce^phagu 1 altimed in 
the method as a result of the lower passage of 
the contra ting pa le i this \ as the rea-^on wh\ 
Pahi recommended the examination of 

patients with traction dixerticula m raised pelvis 
po Ition) Wc remember a feu case of middle 
a^'ed persons w ith sw allovnng complamts in w horn 
we suspected carcinoma of the oisophagu \ rav 
examination m honzontal position showed that 
the cau*^ of the teno 1 was an acute angled bulg 
ing of the oesophageal wall a traction divertic 
ul^ These traction diverticula can sometimes 
even lead to severe svmptoms of tenosis as we 
were able to observ e in a middle aged woman who 
also had a kvphoscohosi resulting from a verte 
bralcane m the earhe t v ears of life The patient 
suffered from frequent and increa mg complamts 
m swallowin" which finallv reduced her to a 
liqmd diet \ rav exammaUon in upnght po 1 
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L ' I i 

Fk Cl IcEphglll b thlel 
fthbf t lit Ipjt ) Th m to 
w m i p ht p t Th I th f th r> 
t t c H 

lion disclo ed but one angulation of the \ lU m 
vhith the contra lm«' fluid colleciel for some 
lime but e\ammatnn with the patient in hon 
zonial p siiion revealed several distentions on the 




r V C t l re-wjph ce 1 tnct bo the 1 1 

fth I f i (It Ip j t ) The 6 m p t t 

r ni r tn t road h ru t I no t 
The J eth f th y t t c i ly gn able 

anterior and posterior walls of the ccsophagu 
(traction diverticula) The patient underwent 
gasirotomj later when the complaints increased 

THE rnAR\N\ 

\ rav examination of the pharjnx meets with 
great diflicuhiesas the contrasting fluid swallowed 
with patient m upright position practicall) never 
give a satisfactor) cast of the pharjnx but 
rather resolve into drops and crumbs because of 
the breadth ancJ peculiar form of this formation 
instead of passing in a solid column as it does in 
the ce ophagus ■Another deterring circumstance 
IS the fact that the act of swallowing is so quick 
that a detailed fluoroscopic examination is impos 
ible We refer of course to only the mesophar 
vnx and h>7)ophar>iix since the ingested food 
passes onU these sections These portions of the 
pharvnx he between the soft palate and the 
fharvngo epiglottic folds on the one side (meso 
pharvnx) and the pharjngo epiglottic folds and 
the region situated behind the lower border of the 
cncoi I cartilage on the other (hypopharynx) 
\ rav evammalion of the epipharynx which cor 
responds to the region of the upper choan-e is 
ev cn less fruitful In the follow mg paragraphs w e 
wish to describe what 1 possible in the way of 
\ rav examination of tumors of the mesopharynx 
and hvpopharjnx 

As we have alrcadv mentioned examination in 
upright position cannot show us much in these 
portions of the tract Only a very marked hin 
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Fi 5 Con enitalstenosisof thcccsophagus inaiJ >ctr 
old bo> r ammation \ a made in standin po luon 
There is transient retardation of the contrast m aiure at 
about the level of the bifurcation The oc ophiRUs is rather 
dilated above thi point and below it the tube i visible 
only as a narrow thread The len th of the stricture is not 
reco nuable 

drance can be recognized at this point b\ means 
of\ra>s Ofcourse even then we will be able to 
see onl) the upper border of the stenosis which 
IS not of much \alue since the laryngologist can 
learn this much more conveniently and quickly by 
the use of his mirror It is much more important 
to determine the e^ctcnt of a tumor than the fact of 
Its presence m this case especiallv since the Jaryn 
gologist IS more or less limited here In the case of 
a tumor which projects into the lumen of thephar 
ynx the lary ngologist can certainly see the upper 
pole of the grow th but he can ttll us nothing of 
the length of this growth because the prominence 
of the tumor precludes his looking into the tube 
These are preciselv the cases which are of such 
great importance since the operability and the 
indications for further treatment— operative or 
conservative— depend upon just such conditions. 
Even Hajek recommended anterior mediastinot 
omy m such cases for diagnostic purposes so 
that one might become oriented on the extent of 
the tumor If therefore N. ray examination of 
these conditions can reveal anything it will solve 
a real diagnostic problem 



n 0 ( vntal tni f the cesopliaRus in the same 
palient a m h u 5 I min U n v a made in hori 
ontal position It 1 1 r ih t the t no is is 6 cen i 

mete Ion and th t the r opha u becomes normally 
d latci a n bel the si itu e lat 1 ; There is al 0 a 
second sten me vhat I elo the level of the pro imal 
sternal ma in 

In order to reach some definite conclusion ue 
undertook the examination of pharxngeal tumors 
luth the same method we hace used m also 
phaceal strictures le uith the patient m horl 
zontal position The contrasting paste uas also 
given in horizontal position (s) I he pissage of 
the paste is sloiier in the cesophigus than m the 
nharvnx The radiological analjsis of the snal 
lou mg act IS thus easier than it u as formerly As 
a result of this retardation of the siva loumg act 
the mass of a large bile of the paste fills the meso 
pharynx and hypopharvnx rather uell but even 
Inore so under pathological conditions in which 
the impulse to swallow is low ered 

The patient lies on the trochoscope dunno the 
examination on one side the shoulders arc pulleil 
backv ard and the head is supported bv sandbags 
The backward pull on the shoulders also permits a 
anew of the ccsophagus which is of importance in 
that pharyngeal tumors often affect the msopha 
gus Literal projection simultaneously shows us a 




(.k'lr p (urc f ihe lar n\ and this is an aid m 
orientation \ficr iluoro copj a careful phtc i 
im \c or the \ r't\ \ late can be ma le separattW 
with th lluckv I tter dia| hrafim a few sec n Is 
after iht I a te has been swallowed In the latter 
c ISC It mat be ne essart to take the plate scaeral 
times in siictc sion in ir ler to catch the complete 
filling of the I liar\nx 

Iht f 11) ing illustrations demonstrate what 
important informali in sii h an eaamination can 
give Figure 8 shows the I lling in a normal mts> 
phartnx More than half the swallowed paste has 
aircadv pa sc 1 tile ej iglottis The picture has a 
regular and sharpl\ letincd contour Orientation 
IS further simplitic I b\ the lar\ n^eal picture which 
IS also visible in the plate One can see the free 
portion of the cjnglotlis its j tdicle and its con 
Imuation int) the ligamentum thjreo cpiglot 
ticum from the lower border of which the vocal 
cord pass to the platnlv visible ar>tenoid carti 
lages Iwo 1 n„erbrcadlhs lower one secs the 
lower border of the cricoid cartilage the tra 
cheal aperture simultaneously the lov er margin 
of the hvpopharjnx and its transition into the 
oesophagus 


1 igurc 0 illustrates a pathological case a tumor 
of the mesopharvnx which protrudes into the 
hy-popharynx and even farther into the cervical 
portion of the ccsophagus As one can easilv see 
the upper pole of the tumor lies just belov the 
level of the hyoid bone At this point a greater 
quantity of the contrast fluid has collected like a 
cupola over the upper pole of the tumor The 
tumor affects the posterior and lateral portions of 
the raesopharynx and hy-popharvnx and has left 
but a small passage for the paste at the anterior 
wall of ihe pharynx The picture also reveals 
the characteristically irregular and fringed border 
of tumors The posterior wall of the pharvnx i 
lifted from the spinal column because of a marked 
swelling of the former this simultaneously seem 
ing to push the cervical part of the trachea 
forward There is no transgres ion of the tumor 
to the spinal column — a point which is very im 
portant m respect of the operability of such cases 
It 13 nevertheless impossible to operate in this 
case because of the great extent of the tumor 
especiallv since the neoplasm has already be^un to 
affect rv ical portion of the oe ophagus A 
nor "Si the oesophagus is to be seen only 
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S’ f » nomill mc-opharvut 

the Ptntlrate to 

RmoiSih/Si t ^ itl-o extend tottatd the c nral 
w Se t^oe pole of the tumor he 

m the te-ton just below the letel o( the hjoitl tone the 


9 

I r p 1 I ju t b the le 

P «u 

I « o Pharvu al t m 
the le ei ol the rvten d c 1 1 
at the le el of tl lea K il 1 


Fi 10 

I ot ih upper thoracic 

n e upp r ^le i ecn at 
the 1 cr pole bein 
dl e I ncoid urtila e 


“PPi^ thoracic aper 

b“ouL'l!“h"plV' "> 

a tumor of much smaller 

f^A 1 tenoid cartilaj»es 

St of clearlv m ible 

ttl^ed plate of the cncoid cartilage The tumor 

''as removed b> Hajek 

igure II shous a tumor of the hs'pophar\n\ 
lotNer poles of the tumor are ea‘=;il\ 
o izable as are also the length and form ot 


the tncture The turner i proliferating tor\ard 
the lar\nx and torward t5\ ard the cer\icalpor 
lion of the trachea it has alreai\ pu hed the lat 
ter tonvard an:i c:)mpre ed it po tenor wall 
If the tumor is large it 1 tten difficult to get 
the upper and lor\ er p >le% on the plate at the same 
time In such ca es we make one picture of the 
upper pole with a part ot the stricture and m a 
econd picture x e can then catch the lower pole 
with the stricture abo\e it dunn" a later phase of 
the act of swallowing Such a double picture i 
how-n in Figure i The picture on the left shows 




Fi I ^ %er> Ion" ph Tju eal tumor Fhc picture at 
the left hows the upper pole with a part of the stneture 
The p cture oa the n ht was taken at a little later pha-e of 
the swallowin act and hows the lower pole wath the 
sten IS abo e it The upper pole is at the le el of the 
epi lottis the lower telo the upper temal roann 


844 


SURGEr\ G\NECOLOG\ AND OBSTETRICS 


the upper pole %vhich is still situated at the level of 
the epiglottis le in the mesopharvnx andapart 
of the stricture The picture on the right taken at 
a later phase if the act of s\\al!o\ ing demon 
strates the lower pole of the tumor which is 
Ijcat I m the oesophagus two fingcrbreadths 
bel ■)\ the upper thoracic aperture and the 
stricture just above it The tumor involves the 
anterior \ all of the pharvnx and the cervical 
ecti jn f the asophagus There are no changes 
in the trachea or the spinal column 

It 1 e\ ifltnt that "V ra\ evamination can affonl 
u inf rmation onK on the extent of the prolni 
1 1 of a tumor w hich i ecn in the picture as i 
difect in the contrast shadow In other words 
the tumir is retugnirable onK m so far as it is 
yr minent \ simjjle infiltration of the wall can 
n 1 1 e rei.ugni7e 1 1 \ means of \ ra\ examination 
\e\erthele s \ ra\ cvaminatu n is of great value 
in 1 ating the lower pole of a tumor of the phar 
\n\ and thus in helping us to decide on the 
0 ] erative treatment 

St. Mil \R\ 

Jnin ompJetesten cs of the ersophagus \ ra> 
xam nation v ilh the patient in horizontal post 
ii n liirnibhes us important information on the 

I n th and form of the stenosis Since m hori 
z nial p itjon the passage of the paste through 
the ce phagus is relarde 1 the latter is well f lied 

iihm an 1 bebw the point of stricture as well as 
alovelhe teno i an 1 thi enable us to nent 
ursehes on the length and shape of the stricture 
contrarv to the p ssibiUties afT rded b\ evamma 

II n of the patient m the upright position This 
kn ledge i especialK important m the case of 
cicatricial strictures of the (esophagus becau e it 
alT rJ great help in endosctpic treatment The 
hagnisi of diverticula particularK of tractun 
dnerticula is also enhance J b\ this method 


This method of \ raj examination is also 
valuable for the diagnosis of tumors of the meso 
pharvnx and hvpopharvnx as the diagnosis of 
these growths m upright position is quite uncer 
tain As a result of the horizontal po ition the 
passage of the paste swallowed is retarded and 
there is time for a more complete filling of the 
pharvn^eal cavitv The defect within this picture 
indicates the sire of the tumor and we can see the 
entire extent of the neoplasm m so far as it pro 
trudes into the pharvngeal lumen Since in 
general larvngological evamination cannot reveal 
the len^^th of the neoplasm the knowledge gained 
b\ such a method of \ ra\ examination doubtless 
increases our abilitv to determine with greater 
meets whether further treatment (operative or 
conservative) is indicated and broadens the hori 
zon of our diagnostic abihtv 
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E\LARGEArENT OF THE PARTURILM CANAL B\ BONE GRAFT’ 
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R EASON I>*G a prion from cxtensuc e\ 
penencc m the mociificition of the con 
lours and dimensions of the skeleton en 
largement of the peKis b> bone graft to increase 
the parturient diameters presents no more dilTi 
cult a mechanical problem than man\ \\hich are 
dail\ solved m the operating room of the bone 
plastic surgeon The feasibilitv of this procedure 
has long appealeil to the author but as he is not 
an obstetrician opportunitv to work up anv con 
siderable scries of cases has been lackin" 

Two cases are reported in which the author has 
enlarged the pelvic diameters bv placing an inla\ 
graft between the sjanphvscs pubis after forcing 
them apart inches In both ca‘'es the dcsirerl 
result was obtained the abihtv to bear children 
b} normal delta erj 

REPORT or C \S1 S 

CasE r \a Oman a''ed30)ear unable to bear child tn 
because of a contracted pel is \ as referred to me in 
October 1916 to consider the po ibilit) of cnlanim^ the 
pelvis b> bone Rraft 

\ horizontal mci lonv as made over thcsvmphvsispubi 
the pubic li aments sectioned and the innomimtc bon 
separated at the 8>Tnphj SI \ i,rafi \ a then taten from 
the Ubia b> the same technique u ed in other 1 one traftin 
operations and m erted m tl e hiatus IkI' een the inn mi 
nate bones of thepelvi I he Rraft was then sutured 11 s I 
With kan aroo tendons and the wound do ei m the u ual 
wa> 

The following jear the >oung woman became j regnant 
and gave birth to a normal healthv nfant 
Case 2 F J a woman aged34>cars had a pci 0 
Small that normal deli ery was impossibl She had been 
pregnant once and the child was delivered at full term b> 
cramotomj \t thi time she as told that she could not 


have hil 1 e xcept I v ctsarein section 1 tcau e of her 
contn tt 1 p 1 I 

\\ithin V ar h un became [ regnant and 6 months 

lat r (Mu h i } vas referred to me bj the late Dr 

‘'imuel Dru I in a 11 kno n ob tetriciin to ee hether 

ornn t a f il I t increa e tl e pel ic outlet March 

9 1} V he idm tt d to the I 0 f raduate Ho pitil 

Ih f tofp gna \ mtu all> increased the diff cullies 
ofoprti It } It f till the r CO erv was u event 
ful ar 1 tl {It lat -ielj ered a normal child She 
hi m bom t th r lealthv child by normal 
dcliverv Ih t in i u d m ti is 1 e as the same as 

that m < e ( u i 1 1 

1 am greatU in kbted to the laic Dr Druskin 
not • nlv tor rticriin tliLei'ie butt rhi<>encour 
agomen mg l vtwar i witli lh» operiiion tlur 
mg tnw 

I he auth r i lie\e that the enft method 
p esc h tiiict ilvinit sue vmphvsiot 
omv an 1 pul 1 L m 

In both ca r t rte i 11 1 ki ible pressure 
had to be e « ri ’ bv a i>< li ilK d igncd spreader 
in order to in ir*i t tililv ilie 1 l f the pelvis 
and after aimti lh< nr t h Id the bones 

\part while ih nu i bcini. m t led Judging 
mm the auih r evren net ri the e two opera 
tions tht f »rcc rc<| (irc I 1 irate the bones an> 
appreciable anuun 'trv great ind iftersjm 
pin siolomv till t*r nu t ( n e whjll> from the 
wedging effect i the he 1 1 n it lu ced down 
warrlbv the mubck aliiv 

\nother atlvaniagc of the ml i) graft method as 
compared to svmphv 1 )t jmv an 1 puhiotom> is 
that the latter mav have 10 be repeated at each 
pregnanev m that the hiatus lempnranlv secured 
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during hbor immcdiiteh lisappears The author 
has rtp<-atc ilv c nfrmcJ this bv \ ra> stud} of 
cases immediateh anJ remoteU following opcr 
ation On the Jther hand the enlargement of the 
pehii. rin„ b\ bone graft 1 a permanent enlarge 
ment The )nl\ alternaluei ex arean section 
The inU\ graft 1 ipparentK the onl> method 
vhich efTectb permanent enlargement if jiclves 
too small fir normal idi\er\ It 1 jiarticularl} 
apphe ibk t the iu'<tominor t\ pe 


TECltsiQur 

The technique is shown m Figures r to 6 The 
en 1 of the graft are mortised into the s}niph)ses 
b} the author s inla\ technique used in other 
bone grafting operations In the enlarging of the 
pel\is the strength of the graft is e’cceedin ly 
important Great care must be taken that it is 
sufiicientU strong to with land the pressure of 
the bones as the> attempt to get back to their 
former position 


STFNOSING nUROUS TENDO\ AGIMIIS 0\LR 
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F AOP seieral lears m\ iittntion has been 
directed to an inttrestin" oniition at the 
wrist concernin" which I ould t nd no cn 
Ujjhtenment in \merican literature The relative 
frequence of the con iition and the striking simi 
lantv of all cases m their svmpt ms an I phvsical 
findings made it seem evilent that this was a 
detinue Imicalentitv worths of ardu! studv and 
analvsis 

The patients with this condition in ariablv 
complain f severe pain at the wrist more or less 
dehnitclv locili/ed in the region f the radial 
stvloid and radiating into the hand and up the 
forea m Thev give a hi lorv ot a graduallv 
devel 1 mg f iin at the site of the ridial stvloid 
usualh without anv precipitating trauma This 
pain bee nies s> seve e in the course of weeks or 
months that complete disahilitv f the wnst 
ensues Occasionallv the j am as umes a neuralgic 
character and is verv severe at mght \bduction 
and extension of the thumi arc accomjximed bv 
severe pain and jre sure o er the radial stvloid 
is exquisitelv tender I ra licallv all of the pa 
tients that have came under m\ cart have been 
seen prcviou Iv bv one r more phvsicians who 
have vanouslv lu^nosed the tcndition as rheu 
matism neuralgia in i neuritis usuailv presenb 
ing heat salves electncitv and rest Despite 
these measures the svmpt ms have become in 
creasinglv se ere linallv incapacitating the wrist 
for further use 

Phvsical examination reveals dchnite swelling 
in the region of the radial stvloid (Pig r ) ex 
trcmelv tender to pres urc \b luction and exten 
Sion ol the thumb jr verv painful m manv 
R 1 b f h n» 


instances the patients I ein" unable to perform 
this motion at all Lv cn grij j ing and ulnar and 
dorsiflcMon priducc pain over the involved 
region Frequentiv a gristle like thickening can be 
felt umler the skin while at times the periosteum 
of the underlving radius seems thickened There 
is never anv I cal heat re Iness infiltration or 
(reptiation in the ten Ion sheath on motion 

It IS interesting to note that all the pathologv 
occurs at the jioint where the abductor pollicis 
lon«us an I exten or pollicis brevis tendons pass 
under the superf cnl dorsal carpal ligament 
through the stcolibrous canal immediatel} over 
Iving the radius Because of the fact that these 
muscles, an e on the dorsal surface of the forearm 
as extensors and curve around the distal end of 
the radius to 1 cenme abductors of the thumb 
(Fm i ) til V arc exposed to increased faction at 
this site likewise m consequence of their super 
haal position between the bone and skin they 
become expose 1 to more frequent trauma than 
other tend ns 

This c indition vvas fir t described in 1893 bv de 
Ouervain of Basle bwitrerland who reported 5 
cases in the rcspoiidcn Blall fiicr sdixet er 
Aer te He saw his first case under Professor 
Kocher at the Bern khnik m 189? Subsequent 
todeOuervain s first j aper a considerable number 
of German and French clinicians reported addi 
tional cases investigating the condition quite ex 
haustiveh The most comprehensive tudv was 
made bv Alfons Eschle of Basic m 1924 who 
tabulated the 1 10 cases prev lousU reported m the 
literature and allied 19 more vvhidi had come 
under his own observation 

] my f tl 1 
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Fi<^ I Photo raph of normal and in oKed wnsts 
showiDo snellm" o\cr radial st>Ioid m the latter 

Although I ha\e personall} seen and treated 
between 25 and 30 cases m clinical and pnxate 
practice I ha\ e been able to collect the records of 
onlj 15 of these This makes a grand total of 144 
cases In i j 3 of these t\ here the sex as reported 
119 were uomen and 14 men Out of 89 where the 
side was noted 47 were right 44 left and 4 bi 
lateral These patients ranged in age from 15 to 
75jears themajonU howe\cr being between 35 
and S5 Housewites and maids constituted the 
largest %ocational group there being 8r with this 
classification Further there were 7 farm women 
4 factor} workers 3 nurses 2 pianists i milliner 
1 plasterer 1 hairdresser i laborer and i 
aruitect 

Although the exact etiology of this condition is 
not dear there seems to be more or less agreement 
among the xanous authors that excessncly 
moiwlonous use of the invohed tendons is the 
most commonU cxndent cause The inadencc of 
the disease practicall} exclusi\el> among workers 
who use their thumbs a great deal seems to sub 
stantiate this xaew In some instances a single 
direct blow to the exposed tendon sheath has been 
the sole etiological factor while in other cases 
injur) followed b\ excessive use of the thumb has 
been responsible A few authors have noted a 
rheumatic predisposition in some of their cases 
but this IS b> no means constant Lucs and 
tuberculosis have been defmitel) ruled out as 
bearing no relationship to this condition Fhe 
pnmar) cause then as far as can be determined 
is a mechanical rubbing of the abductor pollias 
longus and extensor pollicis brexis tendons over 
the rounded distal end of the radius This be 
comes quantitative!) increased by increased force 
or frequenc) and produces an cedemaof the tendon 
sheath and results m a vicious arcle increasing 
the friction and causing the lumen of the tendon 
sheath to become narrowed Trauma qualita 



ri" 2 bkctch howin on m and in ertion of abductor 
pollici longu and exten or poll ci brexi Note hoi\ 
tendon cu e around rad al tjloid in common tendon 
shcaUi under superficial dor al carpal b ament Mapl 
aMuctor pollicis longu mu cle Mepb e tensor 
pollici bre 1 muscle Sdel supe ucial dorsal carpal 
fi ament 

ti eh influences the irritation bv increasing the 
cedema or changing the underhmg bone 

According to all the authors who hate preva 
ousK wntten upon this subject \ ra\ examma 
tion has consistenth failed to reveal an) change 
in the underhang bone Mv own cases have 
corroborated this observation wath one or two 
exceptions Figure ^ a roentgenogram of the 
normal and involved wrists reveals some deposi 
tion of lime salts over the radius at the site of the 
fibrocartilaginous disc of the diseased tendon 
sheath This suggests a probable extension to the 
penosteum of the bone m the nature of a pro 
hferative reaction such as one might expect to 
see following trauma or inflammation 

Figure 4 shows a similar change but to a lesser 
extent m another case These bone changes might 
be asenbed to the extension of irritation to the 
periosteum or ma) be onh structural variations 
in normal bones 

No relationship has been established between 
this disease and svphilis All the blood \\asser 
mann tests in m) own cases have been negative 
as IS true of all the cases prev louslv reported in the 
literature Likewise no ev idence of tuberculosis 
has been noted in thes cases Although tuber 
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cul us ten svn itis is a \ell kn \\n disci e 
ten luM initis of the de Ouer un t\pe h is never 
I ten liown to be tuhtrtulous an I does nat 
in an\ wav loHo the course of the lubercul us 
CT e 

The { atholo<»\ of this condition has been 
Stull 1 verv tarefiillv b\ Ko her dc Ouer am 
Kepi ler \ischer Hautk Nusslaum Ilorckcn 
an ) Eschle It was kocher wh hrst name I the 
c tiditi ti stenosiHe, tibrou tendovigmitis 
btciiis of the hi r us thickening hich he noted 
in th middle hvers of the tend n sheath lie 
In ke 1 upon the c ndition as n pjs ite fiincti n 
hvpcrtrofhv an 1 j laced it in the same cliss with 
snap] in„ tin er {doi§t a esio I) \ccordin" to 
Nuslaum then mal tendon sheath is c mi>oscd 
of 5 lavers The inner laser i the f metal ) art 
of the same t ssuc which co ers the teiubns 
(\ isceril laser) and is comi>nsed ot strata of flit 
or cubical cells s ith spindlt shaj ed or Dund 
nuclei This las er frequenlU has huger like pr c 
e ses and contains hne Ismph vessels without 
muscle sails The secon I laser is c mj osed of 
loose connective ti sue conlainin" nerves ind 
bloodvessels Then t How thin firm livers of 
connecti e tis u the inner liver ith filers 
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runmn" piralJcl to the outer icross the blood 
surilv the latter bcjn„ the wider of the two 
The I fth ind last liver is comjxised of loose con 
nective tissue with nerves and blood ve scl 
Whercis grossly the common tendon sheath of 
the ibductor p( llicis longus ind extensor pollicis 
brevis tendons isnirmilh a thin colorless trans 
I ircnt membrane m this disease it is thickened 
n n trinspirtnt and cuts like gristle The canal 
IS narrowed so that in some cise it is difficult to 
piss a thin f robe through it ^NTien cut the 
sheith looks milk white the inner surface being 
veil vv tore! in col r here and there being velvet 
like While It times the sheath itself mi\ be 
thickened to 4 times its normil depth the tendons 
themselves show n changes Occasionillv the 



SCHNEIDFR STENOSI^G FIBROUS TENDO\ VCIMTIS OVER RADIAL STYLOID 849 


TIBLC I— SWOPblS OF rUTECN C\SCS OF DI oil P\ MVS DISr\Sr PERSON\LL\ 
I r\ii WLu 


\0 

1 

Name 

Age 

Occupation 

Side 

Duration 

1 

Cause 

1 

Treatment 

Result 

■ 

\ F 

5° 

Milliner 

Left 

I month 

Vrthnti 

< t wc ks 

further H I 
refused 1 

Unimproxed 

2 

I B 

30 

Laborer 

Right 

5 months 

Exce IX L u 

1 1 1 e ks 

rip It n 


Unimpro ed 

Cu ed 

3 

C B 

48 

\rchitect 

Right 

weeks 

I xcc SIX C use j 

1 'll Imt w tk 

Purtl er R 
refiis d 

Unimproxed 

4 

M R 

tS 

Student 

left 

I je r 

I Ba cl all stra a j 

Cl t 4 k 


1 Cu e i 

5 

E B 

21 

1 Dres maker 

! Ri ht 

I month 

Sc xini, strain 

Cl t ( weeks 


j Cu ed 

6 

C G 

lO 

1 Student 


I month 

Usmi, crut h 

None 


1 

7 

K F 

33 

Housewife 

Right 

6 months 

E cc ixc u 1 

|c t( I k 


(u el 

8 

S T 

SO 

Housewife 

left 


1 1 ( a t < I eek 


ICu d 

9 

^ J 

as 

Housewife 

L ft ' 

3 weeks 


1 1 t ( e k 

, ( u ed 

10 

C 

47 ' 

Hou ewife 

Right 


Aril nti 

*Ca t k 

( u ed 

It 

r D 

40 

Nurs 

Ri ht' 

weeks 

txcc IX u 1 

1 Sj li 1 0 <k 


1 C u ed 

12 

C P 

37 

Nurse 

Ri ht 

monti 

E cc 1 t u 

Ua 1 1 k 


C ured 

«3 

\ B 1 

40 

Housewife 

Prht 

months 

Cxccs l c u c 

1 C a 1 r k 

1 Clj ti n 

1 I u tl R 

Lnm}' roxtd 
Cured 

14 

c r 

4 S 

Nurse 

left 

S months 

1 ifiin m al d 
moth r 

Ic 1 k 

r f d 1 

■ Unimproxed 

1 

IS 

J M 

S 3 

Housewife 

Left 

i months 

Pall on xr t 

1 Lnlr ated 

1 ' 



tendons nia> be adherent to each other with a 
thin hbrous band Three of Kcpplcr s casca 
showed firm adhesions between the tendons md 
the sheath All the authors seem to agree that 
the tendon sheath is too narrow for the tendons 
Histologicallj most of the cases fall into one of 
two groups according to Jsusbbaum Group i in 
which the majontj of them he shows a connec 
ti\e tissue proliferation in the sheath 3 fold to 4 
fold There is no fixed direction of the fibers and 
the endothelium and its substrttum are fre 
quentl) absent In the second group the blood 
'essels and ner\es looselj held in the outer 
la\ers of the sheath arc surrounded b\ round 
celled infiltration Many sections in this region 
show small irregular necrotic areas On the 
inner side of the sheath the blood \esscls arc 
increased The occlusion of the lumen of the 
sheath is often directh produced bx necrotic 
masses This histological exadence would point to 
the fact that we are here dealing with a reaction 
to trauma or excess use which is not inflammatorx 
Some factor is responsible for the stimulation of 
the fibrous tissue growth in the connectixe tissue 
Ia\ ers of the tendon sheath 


In the treatment )i this con line n a wide field 
of therapeutic aids h been ttitecl practicalK all 
of them to no avail except prolonged immobiUza 
tion and surgerv Heat clectncitv plints rest 
missage internal medicaments etc have been 
of no ax ail Practicalh all of the European 
writers who haxc described this condition are 
agreed that conserxatixe measures do not ueld 
encourating results In m\ own pricticc I haxe 
emplox cd a plaster of Pans cast to the thumb and 
wnst with the thumb m full extension and abduc 
tionfFus 5 and 6; Such cast when alio ed to 
remain on from 4 to 6 weeks produced a complete 
remission of sxmptoms m 7 out of 10 cases 
Immobilization must be absolute and sufiicientlj 
prolonged to permit complete resolution of the 
pathological changes which haxe taken place in 
Uie sheath In those cases where the fibrous 
stenosis has become too advanced to respond to 
immobilization alone surger> has ^ 

simple and cflectixc solution to the disabilitx 
The operation proposed b> de Querxam and 
successful!) used bj a number of European sur 
ceom 1 as follows Under a local anaesthetic a 
linear incision about iK inches long is made oxer 
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the distal en ! of the radius through the skin and 
subcutaneous tissue Overhmg the superliaal 
dorsal carpal ligament is a small branch of the 
n lial ncr\e which should be retracted \ cut is 
made through the carpal ligament immediatelj 
o\er the tendon sheath and then the thickened 
sheath is split for a iistance of about 1 inch The 
skm IS closed and the wound dressed without a 
cast Fi'^ures , 8 and q show the steps of the 
operation Active motion can be undertaken 
within a few davs and full restoration of function 
miv be anticipated within or weeks Of 66 
cases collected b\ Lschle which were treated 
sur^icalh in this manner 63 were cured and i 
impro ed I have resorted to surgical division of 
the common tendon sheath in cases both of 
which vere cured 

Table I gives a summarv of the I5 cases from 
m\ own records and indicates the treatment 
rendered and results ol tamed alon" with other 
pertinent data It v ill be seen from a cursors 
examination of thi that the correct implovment 
of the p) ister cast has afforded cures in 70 per 
cent of the cases thus treated and that this treat 
ment is to be rec mmended m the cases seen fairlv 
earlv 

T summarize bnefiv we are here dealin with 
a clinical entitv not prcvioush described in 
American literature or textbooks known as dc 
Query am disease This 1 a passi c function 
hvpertf r h\ of the hbrous la> ers ot the common 
sheath of the abductor pollici lon^jUS and extensor 
pollicis brevis tendons causing a stenosis of the 
sheath over the radial stvloil and impairment of 
function of the thumb The pam over the radial 
stjloid miv be so severe as to produce complete 
disal ilitv at the wrist The con htion is a chronic 
one and respond onlv to complete immobilizati m 


of the thumb and wrist m a cast from 4 to 6 weeks 
or in late cases surgical splitting of the stenosed 
tendon sheath 
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abdommil operation should attain its 
/A object vnth as little trauma of the viscera 
as possible to the end that shock ma\ be 
kept at a minimum pObtoperati\e discomfort re 
duced con\ alescence shortened and adhesions 
prexented Exposure of the cjstic duct m the 
usual operation for cholecjstectomx necessitate 
a great deal of gauze packing with pressure and 
traction on the \nsccra which renders the opera 
Uon more dangerous and more hkeh to be fol 
lowed b) complications than is perhaps necessary 

To obviate these disadvantages the following 
method has been dev eloped thus far applied onlv 
eapenmentallv to dogs though for anatomical 
reasons it should not be more difTicult in selected 
patients 

The principle of the operation is removal of the 
gall bladder through a small abdominal incision 
bj subperitoneal dis«ection from above down 
ward to the cvstic duct This depends upon the 
anatomical fact that the peritoneal covering is 
Nerj looselj attached to the gall bladder I 
have frequentl) noted the emptj contracted 
gall bladder of an animal to be rolled up beneath 
Its serosa w hich is attached along the sides of the 
gall bladder fossa of the liver This relation has 
been observed also m patients at necropsv fol 
lowing manual expression of the vesicular con 
tent The serosa thus acts as a covering or cloak 
under which the viscus maj contract or move 
about Its laxit) is of extreme importance in the 
operation to be described not onl> insuring ease 
of “^paration but allownng sufficient retraction of 
the membrane away from the gall bladder to ob 
tain exposure even as far down as the cystic duct 

TECHNIQUE 

An incision is made as nearly over the gall 
bladder as possible only large enough to allow 
delivery of the fundus SmaU retractors on op 
posite sides lift the abdominal wall upward and 
outward and if the gall bladder is not immedi 
ately visible an exploratory lamp is inserted with 

. ,^L ^ Oo) m edtigUbldd ddr med bpe l 11> 
b t throygh gul cis w th llfg t t d g P k 

> JPO Dy S g ITh pe U d Ope t Tech a 

- th m modifi t h be m d 

' TO J L I di t f h lecj tec tnj dm ihod f pe 
W E Wvtt S ^dlT^ E t^^pe t l^mV I eb lecj tec 
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a curved blade attached to one side which acts 
as a vjhttra! retractor Lpon sight the fundus of 
the gall bKtlder is grasped with a triangular 
tipped Collins clamp and pulled into the wound 
(1 ig I ) The tw o retractors are then replaced by 
T small ‘ielf retaining retractor \ circular m 
cision lb mi le with a verv sharp knife through 
the erobT near the tip of the vesicle (Fig ) By 
means if fine forceps and a rather sharp round 
lipped uetion dissector^ the ^eroba is freed from 
the gall bladder i >r t or centimeters thus form 
ing a peritoneal cuff ( I ig bilk traction sutures 
applied radiallv to the edge of the cuff are secured 
to the drapin, or held bv as isnnts thus open 
m_ the cutT 1 raetion on the call bladder is mam 
tamed Bv the ai I cf a heidlight an I i special 
wire retractor ani using either the suction dis 
sc<tororgau/ tips the disse turn arrieddown 
towar<l the cvstie dua fic 4 It li tended the 
gill b!i I Jer i m be opt nerl ind partialK emptied 
ot It content') in f ’er t rieiltife dissection 


Fi I *'ho n po lion and relatue size of mcis on for 
subper toneat cholcc>-'tectom> m a do 
, dD t O \ wV k Ap Im r> erot«- 

IS gcalj I 9 7 '^57 
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Ordinarily however the pr es ]:> easier with a 
moderately full vesicle 

W hen resistant strand of 1 1 rous tis ue inter 
fere with the stnppin" process ihe\ are cut with 
scissors close to the gall bla Idtr m order to avoid 
button holing the peritoneal sleeve or dama" 
in„ the liver If the strani be large a Cushing 
siherclipshouldpreviouslv I applied farsomeof 
them will contain ve sels runiing from the gall 
bladler to the peritoneum Surpnsmglv little 
bleedin„ 1 encountered h \ ver since most of 


the vessel remain on the gall bladder Should 
inv be torn off the bleeding points on the ve icle 
can be stopped b\ a touch with the electrocoa«'u 
Ktor or by a silver clip The suction dissector 
keeps the field clear of blood oozin^ from the 
small V essels Near the region of the cy tic duct 
all large strand of fibrous tissue should be doublv 
silv er clipped before divasion since one of them 
will contain the cvstic arterv (Fig 4) If the 
artery by chance breaks loose there is little dan 
ger since all the bleedin^ is within the peritoneal 
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T\" 8 Sutured wound with drama^,e tube 

slee\e The blood can be removed with a sucler 
of adequate size and time taken to secure the 
vessel If this is not possible a gauze packing 
kept drj with suction can be applied until co 
agulation occurs In some of mv experimental 
operations in which the cvstic arlcrv broke loose 
and was not secured not over 50 cubic centimeters 
of blood was lost 

After the c>stic arterv is cut the cvslic duct is 
easilj dissected out under traction If the duct 
breaks off during this process no damage ensues 
since an> leakage of bile w ill be earned off through 
the peritoneal sleeve When the duct is freed it 
IS clamped as low as possible tied and the vesicle 
removed (Fig 5) Upon release the stump re 
tracts into the recess under the peritoneum from 
which the duct had been withdrawn (Fig 6) 

Should there be a question of common bile duct 
obstruction in patients however (though this 
should have been ruled out b> careful pre 
operative examination) iodized oil can be in 
jected into the stump of the c>stic duct left 
rather long and roentgenograms of the ducts 
made (Fig 9) If it should be expedient to test 
the patencj of the ducts before this stage is 
reached the gall bladder can be opened emptied 
of Its contents and filled with iodized oil then 
bj gentle pressure the oil can be forced down the 
ducts If unforeseen obstruction is noted it can 
be dealt with in the usual manner if the incision 
IS enlarged 

Finally after subperitoneal removal of the gall 
bladder a small rubber tube with side holes is 
placed in the peritoneal sleeve and brought to the 
outside the sleeve being collapsed about the tube 
and lightly tied at the point of contact with the 
abdominal wall (Fig 7) Thus the tube is com 
pletely peritonealized and any leakage of bile or 
blood into the peritoneal cavity precluded 
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The operation has been performed upon 16 
dogs Fourteen made perfect recoveries ap 
parcntly showing very few effects of anv kind 
from the procedure Two died after the opera 

tion one of pentonius and bile leakage in which 

the cystic duct had been clamped and electrically 
coagulated no drainage of the peritoneal sac 
being cmploved the other also not drained died 
of lekage of blood and bile into the peritoneal 
cavitv through an accidental opening m the pen 
toneal sac These two poor results emphasize the 
necessity for stopping haemorrhage before closm- 
the wound and for subp ntoneal drainage for i o 
adavs Theuotherdogsatnecropsv showedonly 
a few omental adhesions at the operative site 

THE QUESTION OE CLINIC \L vrPLICVTION 
The first requisite for such a procedure as has 
hpen described would be a definite diagnosis It 
must be determined with reasonable certainty 
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that the gall bladder and not the stomach duo 
lenum or pancreas is the organ di eased This 
implies extremeK careful studv of the case and 
the application of all necessarx lists including 
roentgerological studies of the gastrointestinal 
tract and frequent determinations of the icterus 
index over a period o 5 one or more weets 
In the diagnosis of gall bladder disease the 
histoix IS of great significance and the ruling 
out of disease of other organs b\ appropriate 
tests IS essential but cholecj stograph> is the 
method pa ex ell u e If a shadow of the gall 
bladder be obtained the condition of the \is 
cus can be accurateK predicted in almost 
e\er\ instance A shadow dehniteh mottled m 
uccessue hlms indicates stones while contrac 
11 n after feeding indicates an active musculature 
without marked sclerosis This combination fre 
quentU occurs Furthermore the \er> produc 
11 n of a shadow implies that the \ estcle is aclnc 
enoujjh to emptv and allow rcUllm" indicating a 
non clerotic wall and a sero a which will rcadiK 
strip a'\a\ Such a gall bladder presents the 
ideal case for subpenioneal cholecx stectomv The 
method would probablv have been applicable to 
all the case reported in m\ article on the diag 
no is of gall bladder disease 
If no shadox of the gall bladder be obtained 
bx the intravenous method of cholecxsio^riph} 


the gall bladder is almost surel> diseased per 
haps severely enough to preclude subpentoneal 
cholecvstc tomy but m many cases the failure 
of shadow formation is due to partial blockage of 
the cystic duct xxith stones or a gall bladder so 
full of stones that an msuflicient quantity of the 
radio opaque material can enter x et in either of 
these cases the wall may not be sclerotic enough 
to prevent stripping of the serosa 
To determine whether or not this be true a 
small incision can be made as nearly oxer the 
fundus of the gall bladder as max be after very 
careful percussion and palpation with the patient 
under ether and the condition investigated bv 
an exploratory lamp If the gall bladder be found 
fibrotic or bound down by a mas of adhesions 
of course the case is unfavorable for subpentoneal 
choiccy stectomy and the regular operation should 
be done The presence of a few adhesions need 
not necessarily contra indicate a subpentoneal 
cholccystcttomv The gall bladder max bepulled 
up if po siblc and the adhesions ignored or they 
max be prexiousK dissected ax ax I have 
served that m many excised gall bladders which 
had had adhesions the serosa would still strip 
readily Subpentoneal cholecystectomy cannot 
be done if the gall bladder is too friable to allow 
moderate traction 
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'Nvith^tectn™ PELMC IIOOR 

ulli:! A ILCHMOUr I OR IIS SLC()M)\R\ RECONSTRUCTIOX^ 

IUn\RO\II con MO I Vts 


T HI opcniions winch irc commonK cm 
plowed in the sccondirv reconstruction of 
the lacented or rehxcd pcKic floor arc of 
two di iinct t>pcs The less radical tape of ojKr 
ation which consists of a superficial denudation of 
yginal mucous membrane an mxtrsion of the 
denuded portion of the rectovaginal sqilum and 
a reconstruction of the perineum is still u cd 
) a Considerable number of both gvnccologists 
and general surgeons Ihcmajoritv ofojicrators 
However have adopted a more radical tvpe of 
procedure m which some form of flap splillin" of 
the rectovaginal septum is followed l)> a direct 
union of the anterior portions of the lev atorcs am 
nuisclCb between the vagina and rectum and bv a 
reconstruction of the septum and perineum 
During the past decade manv operations of both 
tapes have been performed according to the ac 
cepted technique bv mcmfiers of the staff of the 
Uomati s Hospital and in approximatelv /sP^r 
cent of the cases the end results have been care 
juilv observed for periods of time ranging from r 
° 3 >^'trs The follow up findings have thrown 
rotich light upon the relative merits of the two 
generallj accepted methods of reconstructing thp 
damaged pelvic floor md have clearlv revealed 
certain objectionable features m the end results of 
both tayies of operation 

The objections to all operations m which denu 
ations and inversions of redundant tissue arc 
(i) the impossibiUtv of a restoration 
0 the levator am muscle to normal anatomical 
position and function bv such procedures and (2) 
e unjustifiable incidence of recurrent rcctocelc 
T ” ® application 

In the restoration of the retracted Itvalor am 
o its normal position and function it is essential 
o expose its fascial covering and the supenor 
a>er of the urogenital trigone to which its fascia 
s attached To do so necessitates flap splitting of 
e rectovaginal septum and a tjpe of flap split 
Jhg in which the flap includes all lavers of the 
P urn from the vaginal mucosa to the rectal 
usculature An examination of the accompany 
ug anatomical charts convinces one of the impos 
'nut> of such an exposure bv am form of mucous 
membrane denudation 

he high incidence of recurrent rcctocele which 
° the tjpe of operation under consideration 


IS satisf ictoniv expl uned bv the fact tint 111 this 
tvpc of proctilurt the fundamental principles 
which underlie 1 surtessful surgical correction of a 
litrni i— ind i rcctocele is 1 hernia— ha\ e not been 
obs< r\ e<l In the surgic il correction of an^ hern a 
It IS of lundamciUal importance to incise all ]a\ers 
ol the h( rnn! s le whieh m a rcctocclc is the berm 
ated p( rtion of tin rectovaginal septum and to 
remove from tlu sit its content the abnormallv 
situitecl imi ulhertnt rectum in the ca>;c of the 
rcclotelc J he rem umlcr ot the correction con 
SI ts I the rem n 1) of the hernial sic and the 
el< ure of ihe hci nil ijiemng through the use of 
u iiUblt mu «k mil 1 iscia It is olivious that 
sueh prin q Us are n t ohstrve<i m the supcrficnl 
t\|t I ocratun 

Ihe Ml rt rieluil jieriti n in which flap 
plithn^ in 1 «lir e( k\ 1 n inv rrlnphv arc cm 
pi vt< ih-iiigh pi< !u live t enenllv ^ood re 
ulisintlu ure tuei lele t ul in most instances 
to re tore the h ih r 11 1 lo m rni il iunction As 
lev It r mv irhajilu i u uaKv {Kilurmed varving 
ini un( «f (he I IS i il i vtred ind immoliilized 
anltri i hber jl the nu k il ne idc are united 
hetwren ih( vagiin ind rectum with a similar 
bun lie f fibers Ir ni the muscle of the ojiposito 
side Sutures whieli have i ten jdieed dl out the 
muscle liundks above (lit pcrinpum are lied under 
i tension siuhcieni lo hold them together until 
union occurs Despite the care with which such 
sulurcs are tightened it is extremclv difficult to 
avoid a pressure itroplu ot the included muscle 
fibers with the result that a more or less crescentic 
rigid and functionless band of car tissue forms at 
the site of the junction of the muscle bundles It 
IS a well recognized fact that such binds of scar 
tissue cause tlvspareunia and d>stocn and are 
responsible lor an imji urment or cimplete loss of 
function in the most important fibers of the lei a 
tor muscles 

In an effort to avoid the objectionable s quelo; 
of the two conv cntional methods of reconstructing 
the injured pelvic floor the operition herein dc 
scribed was rlcvised It has been under trial bv 
several members of the staff 0/ the \\ oman s Hos 
pital for the past 4 vears and has gained a confi 
dem e which seems to w arrant a prclimmarv report 
at this time It In been based ujion a recognition 
of the following facts concerning the normal anat 
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om\ incl function of the pelvic floor nnd the 
chanj,(.s vvl ich occur as a result of injurv at the 
time f pirlurition 

N )R\r\I \N\TOiI\ OF Tlir pcmc FLOOR 
The { elv ic floor r pelv ic diaphragm is formed 
t v the lev at ires am muscles the coccvgcus mus 
cits inJ the fascia which surround them The 
dial hragm thus f rmed almost closes the iwKic 
utlet mil separates the pelvic ca\it\ from the 
I erincum which com] letes the closure 

The Icajor am muscle the larger and more im 
p rtant of the two muscles which form ihcmuscu 
ar portion of the felvic diaphragm arises from 
the posterior surface of the os puhis the white line 
(arcus tcndineus musculi levatons am) and the 
spine of the ischium From this broad origin the 
ibers run downward backward and inward to 
beceme attached to the sides and tip of the 
cocev X to the fibrous raphe (ligamentum anococ 
evgeum) which extend from the tip of the cocox 
to the anus and to the si J s of the rectum A 
fibers the fibers of Luseka from the most anterior 
portion of the muscle pass betv een the vagina 
and rectum to be inserted into the penneal body 
Though the levator am is usualh regarded as 
one mu cle it is composed of three separate flat 

F 5 if w I mil Ib 



k 1 ‘ ^ commentin upon this 

pit f tl ut ! ct 5i\ 1 here IS usuall} to 

)C f un I 1 livi hn^ hne aerrss the muscle on a 
level till th juntti n f the suiicrior ramu of 
II * “ i* •' intm thos 

I or whi h arc m rtt 1 into the cocevx and the 
listen r I rti n f tht fibrous raj he from thos 
Which j as t the iiutri r jiirt of the raphe and 
the rectum I ach f the jmrtions so separated is 
li nine and thi combined 

rul? ^ ^ 'I'P'trativc anatomv shows 

i " f the levator I reallj 

rt I fr m the anlcricr portion 

tnr.Kl, ^ musculus lhoCOCC>gCU 

ni^rilon ‘f’c anterior 

rwrfion IS compo cd of two morj hologicallv dis 

Vnd nJl T ” from the pubi 

■'"'J 'S inserted 

other situated be 
sisKoffh ^ P“**”cocc\geiis con 

S ml W ers inse Irom the ,.uh, nntl 
are inserted into the rectum and i termed the 
musculus puborectilis irrmeii tuc 

There Ins 1 een consideml le c ntroiersi con 
atming the prKcncc or nl scncc nt fil ers of the 
ler-itoc nni in the pcrmeil 1 odi 1 ct lecn the rec 
turn an] the ruBina Di sections b, Martin (6) 
and others have proved concinsivelv that there 
arc fil ers of the puborectilis the fibers of I useka 
which pMs letwccn the rectum ami vieina to 
insert into the perineal bodv ^ 

Of thefee portions of the lev ator am the tvi o 
morc^;. ^r, the pubococc^geus' aild" 
SnJil ’ 'Vf' f™™ 'tawpomt of the 
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(9) has said Their lines of origin extend for i 
inches on either side of the posterior surface of the 
pubic sjmphjsis thus equaling in width the 
a\eragc sternomastoid they are twice as thick as 
the diaphragm weigh one fourth as much as the 
external oblique altogether presenting a muscular 
support exceeding that guarding the inguinal ring 

These pubic segments course almost horizon 
tall> backward and inward along the lateral 
vaginal wall The> conv erge rapidl) toward those 
of the opposite side to become inserted into the 
perineal bod> the rectal walls and anococc>gcal 
tendon encircling the vagina and rectum in dis 
linct loops 

Their median borders which are plainU pal 
pable through the lateral a aginal w alls a half inch 
or less behind the plane of the hj men form a V 
shaped interspace v\hich embraces the mtroilus 
under the pubic arch and is termed the levator 
cleft (hiatus genitabs) In this cleft are the 
urethra vagina and rectum 

The cocc^geits muscle the fiat fan shaped mus 
cle which completes the muscular pelvic di*i 
phragm posteriori} arises from the spine of the 
ischium and is inserted into the sides of the sa 
crum and coccy'x It is of no practical importance 
to the g>necologist 

The pel \c fascia the fascia of the pelvic dia 
phragm is a continuation of the iliac fascia It 
descends o\er the anterior surface of the pvrifor 
nils the upper portion of the obturator intemus 
3 nd the superior surface of the levator am and 
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1 Ih 11 1D» d t th p l in 

I I tl t 1 . I pi m th IP m I 

) t f I 1 It t ih I I fih 

Jim 1 ih 1 

tiure I 1 curved thickenini, in ihc |cl\ic ftscn 
\hich extend fr m the f stcri r surface )fthe«s 
full £ thesfine 1 £he ischium or m some 
in lances t the iliupcclincxl line fhi ihickcmni; 

1 I rme 1 the white lino (arcus tenJineus musculi 
lc\ it ns am) and fr jm it i 1 tr 4 ,c p« rti n of the 
I \ It r am lakes it origin 
1 r m the lute line a thin U\cr of fascia ex 
I n 1 cr the inferior surface of the pehic <hi 
[him in I I terme I the inferior fascia of the 
ficlvic lnphratm (fasen liaf hragmatis pelvis 
infcri r) 

Ihc suf erior anJ inferi r fasci c of the pcKic 
i\ii) hragm form i c nij mmenl for the Itxalor 
ini and c cevg us an i i ih luse ilon^ the ante 
nor bi der of the k\ it r am with the supenjr 
luer I the ur „tmt 1 trig ne (trian ular Itgi 
nient) I sten 1\ m I mtsiillv each of the two 
hvers f the fi ii I tl c [ elvic dnj hragm fuses 
in the sagitt il | I in vilh a correspon ling liver 
fr m the ^ p] ositc s 1 

In the li \e Icscrifli n f the pelvic fastu tt 
is ijipirent that the t rm pcKic fasen applies 
onl\ t the fa cial to erin<Ts f the pelvic muscles 
I iiscia ei I pci II \s the pelvic muscles are 

surr unded bv laver f the | elvic fasoa so the 
r civ 1 C V isccra are surr un k I 1 v sheaths of a thin 
fis la which acc rling i the lescnjtions in 
stin lard textbo ks n mat mv originate from a 


common curved thickening in the superior fascia 
f the iielvic diaphragm I his arcuate thickenin 
extends from a pi ml a little to the outer side of 
and shkhllv d ovc the lower border cf the sjm 
phvsis pubis to the spine of the ischium and is 
termed the arcus tendineus of the pelvic fascia 
Liion the origin of the visceral lavers of the pelvic 
fisaa all textbooks agree On the contrar> Hal 
1 an (4) who has made a careful and convincin 
studv of the fascia: of the pelvis disa rcesnotonij 
with the descriptions in standard works on anat 
mv but alsj with those in the wntings of gvne 
cc lo^isls 

Ilalban descril es a laver of thin fascia which is 
situated Iclween the parietal j entoneum and the 
fascnl cfvcnngs of the abdominal muscles and 
terms U the fascia endo abdommalis (Fig i) 
This fasaa extends ever the entire abdominal 
parietcs and thoracic diaphragm sends lavers to 
the al dommal viscera and descends into the pel 
MS to lecomc the fiscia cndopelvma (Fig 2) 
which IS composed cf a parietal and visceral por 
tion Halban contends that the fascia cndopelvma 
IS a distinct fascia which is not a part of the fascial 
sheaths of the pclv ic mu cles He emphasizes the 
ftci that the parietal jxirtion of the fascia endo 
jcKmi ih ugh King upon and attached to the 
mu cic fascia bv ct nnectivc ti sue is di tinctlv 
scparal !c from It U is apparent therefore that 
hcreccgnie tne hstinct fascia in the pehas the 
muscle fascia and the fascia tndopelvina the dis 
tributun of which is clear] v illustrated in the 
accompanving <lia rams(Iig 1234 ends) 

To the various lavers of the visceral portion of 
the fascia cndopelvma are given definite names 
which arc indicative of their situation It is im 
f ortant tc bear in mind that thev are all parts of 
the same fascia and all fuse latcralK 

In a consideration of cvstocele and rectoceic 
the lavers cf the fascia cndopelvma which are of 
greatest importance are the vesicovaginal laver 
which lies between the bladder and the va ina 
and the rectovaginal laver which lies between the 
rectum and the v agini It is to be noted that these 
lavers fu c al the sides of the vagina to form a 
ptnvagmal sheath which is situated just without 
the vaginal musculature Halban has given to 
this sheath the term peruagma fibrosa 

Authors w ho hav e w rittcn upon the subjects of 
cjstocele and rectoceic have frequcntlv used 
terms which arc vague and misleading among 
them the terms fascia propria of the va ina 
and rectum The c terms are poor ones in that 
thev lead one to believe that there are individual 
fasaa; vliout the vagina and rectum without in 
dicating their origins or situations Halban s terms 
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Hf, Illustrating the mcthoj of mikini; th i 1 n i 1 il 

all layers of the scptunr and 1 l 1(J inl>ll ret l.i I t v |1 


Me defimte and dcscripiise and should be uni 
Versallj adopted 

til Theterm perineum isappllcilto 
‘I'c pelvic outlet 
c by the symphysis pubis the 

Kr^inf* I ^ greater sacroscialic lijjamcnts the 
A efr and rami and the pubit nmi 

(ipre drawn between the anterior lior 

irifn c, ‘ ischial tuberosities divides the region 
rinr r urogcmtal triangle and a poste 

hor rectal triangle 

anrr rfr triangle — to the gvnecolojpst 

important of the two 
nri?.i IS bounded b\ the svmphvsis 

isrhio the rami of the pubes and 

bnfh i ^ the posterior margins of 

avers of the urogenital trigone postenorI> 


where they btt inc c iitnnuu with cith other 
ami with the fascia of Colie 
I vtending across the uro"enital Imngk is a 
f iscial [ilane the urogeniLal trigone (triangular 
lir,imciit) which forms a cnmpkle diaphragm 
over the anterior half of the penneum except llie 
urethral opening and the v aginal cleft I his im 
portant fascu! structure is formed b> the deep 
fascia of the perineum and is composed of two 
layers the sujicnor and inferior Anteriorly both 
layers arc ittached to either edge of the inferior 
border of the pubis laterally to the rami of the 
pubes and ischia and posteriorly they unite and 
fuse with the deep lav er of the superficial perineal 
fascia — the fascia of Colles Lat<n(l\ both layers 
of the trioOne arc continuous with the obturator 
fasaa and al)o\e the superior layer fusts at the 
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\apiml cleft with the hscia about the levator ini 
and with the ftscia whicli surrounds the vagina 
the fascia cndoptlvina Along this line of fusion 
the infenor laver of the trigone fuses with the su 
penorlaver Rol ert Franh (3) called attention 
to these important facts in 1917 

Fhe urogenital trigone in the female is per 
forated bv the vagina I j the urethra and bv a 
small opcnin" just behind the subpubic ligament 
through which passes the dorsal vein of the clito- 
ris Immediately behind the venous opening 


/ 
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there is a thickened portion of the trigone termed 
the tr'ins\erse ligiment of the pubis 

Between the superior -ind inferior Ia>crs of the 
urogenital trigone there is a closed space the deep 
penneal interspace This space contains branches 
of the internal pudic a essels and ner\ es and a tiun 
muscular sheet which is composed of the deep 
transversus perinei muscle posteriori} and /ibers 
which correspond to the compressor urethrae m 
the male antenorl} The deep transi ersus pcnnci 
arises from the tuberosit} of the ischium passes 
behind the aagina and inserts into the central 
tendon of the perineum The anterior fibers of the 
muscular sheet are attached in the central tendon 
of the perineum and pass forward closel} encir 
cling the \agina and either surround the urethra 
or pass in front of it in the intcr\al between 
urethra and transverse ligament This muscular 
sheet has been termed the urogenital sphincter 

Over the urogenital triangle there is a super 
ficial fascia the superficial perineal fascia which 
IS composed of tw o la> ers a superfi aal and a deep 
laver The superficial laj er which is fat filled is 
continuous antenorl} and hterall} with a corre 
spending lajer on the abdominal wall and thighs 
The deep lajer the fascia of Colics which is 
membranous is continuous antenorl} wath Scar 
pa s fascia is attached laterall} to the rami of the 
pubes and ischia and postenorl} blends with 
the urogenital tngone 

Between the infenor lajer oi the urogenital 
tngone and the fascia of Colies there is a tn 



Flo t Sutu e r passes through the entire thickness of 
the pe meum and includes the fasc a about the I valor am 
where it i attached to tbe urog nital tngone Sutures 
and j piss through the same ti sues 

angular space the superficial perineal interspace 
which contains the superficial penneal muscles 
the long pudendal nerv es the ghnds of Bartholin 
the crura of the clitoris the vestibular bulb the 
ischiocavernosusandbulbocavernosusmuscles and 
thesuperficialtransversuspermei muscles attached 
to the ischial tuberosities and inserted into the cen 
tral tendon of the perineum In a practical consul 
cration of the damaged pelvic floor the superficial 
penneal muscles except the transversus pennei 
and sphincter am are of little importance 

When we consider the anatom} of the penne 
um It IS important to distinguish between the 
penneum as described above and the penneal 
bod} that triangular fibromuscular mass which 
separates the vagina from the rectum and anus 
Under a description of the urogenital tnanglc of 
the perineum the sphincter am should be included 
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Hiis important muscle an es from the cocc) \ ind 
fr m the ligamentum anococc\geum It pisses 
furs ard and around the anus to insert into the 
superf cial perinea! hscia md the central tendonof 
the perineum Anteriorlj its fibers ma) join those 
f the transsersus perinei and sphincter aginic 
The centra! tendon of the perineum v hich has 
been frequently mentioned is located m the mid 
line of the perineal bods in front of the inus It 
is the tendon of insertion for the following tniis 
cles the sphincter am the transsersus pennei 
superficial and deep and the sphincter aagina: 

FUNCTION OF TIlF TELVIC MtSCLFS AND F\SCI-E 

The InatoT am In considering the function of 
the lev ator am muscle it is important to remember 
that it IS in reahtv composed of tv o muscles The 
posterior portion of the muscle the iliococcygeus 
from the gynecological lewpoint is relativch un 
important as in woman its function is merely to 
bend the coccvn forward and to assist feebU the 
anterior portion of the muscle m its function The 
pubococevgeus and pul orectalis the two groups 
of fibers which compose the anterior portion of the 
muscle are the essentiallv important segments 

In commenting upon the function of the ante 
nor portion of the le ator I obert Dickinson ( ) 


has said 1 venture to affirm that there is no 
considerable muscle in the 1 odv the form ami 
function of which arc more difficult to understand 
than those of the levator am and about which 
such nebulous impressions prev ail One com 
monlv mecisvvith the idea that the lev atonsakind 
of muscular funnel tapering to the anus and serv 
ing to pull it dircctlv upward after defacation 
This IS absoiutciv untrue The muscle rather 
resembles a horseshoe a sUng attached to the 
pubes in front its sweep reaching horizontally 
backward to encircle like a collar the rectum and 
\a ina Its action m woman is to drag the lower 
end of the vagina and rectum forward level to the 
s\ mphv SIS 

In a detailed description of the anatomy and 
phvsiologv of the lev ator am Sturmdorf has clear 
1\ summanzed its functions la the following state 
ment Concisely stated the levator am dimin 
ishes the force of inlra abdominal pressure upon 
the pcKic contents b\ deflectin'’ the direction of 
that pressure augments the resistance to pressure 
li\ closing the uterovaginal angle and obstructs 
the pelvic outlet against the pressure by compres 
sing the va mal canal It is the tensor of the 
pelvic fascia the antagonist of the diaphragm and 
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the abdomiml muscle contractm" v.hcn these 
oppo<!ing muscles contract and relaxing^hen the\ 
relax V hen intact it maintains the equihbnum 
ofthepehicorgans \vhcnitsintegnt\ isimpaired 
equjJibnum is disturbed 

Pel ic fascia The pel \nc fascia as that term is 
here used forms sheaths for the pcUac mu cits 
and through its attachments fu them in thur 
normal positions 

Fascia endopd xna The function of the fa cia 
endopchina has been a subject about uhich there 
has been much contro\er % EqualK eminent 
authonties ha\ e held conflicting \aei s conctnung 
itsimportance Withothers 'Martin has contend 
ed that the peUac organs are held in normal p< si 
tion pnnapaU\ b) the fasaa endopeUina and 
attnbutes to the pebac mu cJe:> a rcfati\el\ un 
important role in their support On the amirarx 
Halban and Tandlcr (j) iiho ha\e maile t\lun 
sue studies of the subject contend that ihcjKKn. 
muscles through their contractile force arc pnn 
cipallj responsible for the support of the ih. 1 it 
M cera though the> allnbule to the fa ci i tndo 
pehana an important role m the methani m of 
pel\ ic support. 

Regardless of either theora itisunrca onibk to 
belieae that the fasaa supports the peUic organ 
through sheer tensile strength for it does, not hue 
sufficient strength to wath tand the more or It s 
con tant «itram of mtra abdominal pre ure 

The more logical thcon is that of Hall an and 
Tandler m a^hich the fa aa endopeUana is con 
sidered as a fascial sheath surrounding compkieK 
the uterus bladder and rectum and Using the e 
tructures in their normal position but allowing 
a normal degree of mobilit\ This fa cni sheath 
pla\s a part in resistin«^ the force of intra abdom 
inal pre= ure and gra\it\ but that part is rcla 
U\el\ less important than that of the mu de ol 
the peUac diaphragm which through their con 
tractile force gi\e the pnncipal support to the 
Pehac \ascera It is ob\aoush of the greatest 
importance that in operating for the correction of 
utenne prolap e c\stocele and rectocOe thesur 
geon keep clearly in mind this theorv w iich does 
not recognize the fascia endopeU ina and thepeKic 
muicles as mere anatomic buttre« es against dis 
placement of the pel\ac organs but which espe- 
ciall\ stre«^ s the importance of the peUac muscu 
lature in their support 

To the theor\ of Halban and Tandler there 
are antagonist who constantU ate as e\adence 
against the theora cases in which there is marked 
Ie\’ator impairment wathout de census of the 
uterus ^\'hen analjzin,, such cases one must not 
lo<^ sight of the fact that such patients usuallj 


ha\e a marked impairment of the abdominal mus 
de 1 hich pla\ an important part in the produc 
turn and maintenance of mtra abdominal pres 
sure Ihe impairment in the force which these 
mu de usualK exert 1 a result of pregnane} and 
in most m t inces i of a degree sufficient to equal 
i/e the impairment in the function of the lexator 
The lexator in uch cases though in a relati\el> 
mcthticnt condition functionalU is still able to 
maintain its influence m the support of the pehac 
organs because of the reduced mtra abdominal 
pre ure \ hich it has to antagonize 

r/t p rii urn The penneum through the at 
tachments ct the urogenital tngone to the bonj 
pcUis con titutc an anchorage for the lexator 
ni the peUic lasaa and the fasaa endopehina 
It die {tUic nutlet The superfiaal muscles of 
the ptrineuni have as their chief function the fixa 
ti )ii c f the central tendon of the perineum 

l Mlinoss JT THE PZme ILOOR 
ext ID B\ PXRTtrRITION 
When the coajilion 01 the pehac floor which 
ar au il parturiton are discussed it is im 
I run ^ fine clearh the meaning of the term 
Ichiciloor Iniheprcscntinstance itisdesirable 
hut It nc'ade not onh the mu culofasaal 
|o 1C liifihrtgm f ut ilso the rectoxaginal sep- 
I im in I the (xe ncum It docs not however 
'u I ihe icn aginal eepium and the tissues 

V * 1 I If rm the door of the cul dc sac of Douglas 

! ne ndiiion which result from injurx to the 
, \ c floor It th tunc ot parturition max be 
1 1 iticd as tnilf ws (i> general relaxation of the 
, hi ilKir i rectxele (3) mjune of the leva 
tor am and It fa lu u; injune 01 the perineum 
( n ral rd \ tiot If tic pel IC floor Everj 
gvnecdo^i t is consulted b\ patients who com 
I lam pelvic di comfort from a partial loss of 
no-anal tone in the vaginal septa the levator am 
and the perineum a condition which is a result of 
lalior in indivaduals w ho-se ti ue do not inv olute 
properh or of a prolonged econd stage of labor 
in which the normal It ues have been subjected 
to pre ure and distention without laceration An 
analogv can be drawn between such a condition 
m the pelvic fascia: and mu culature and that 

V hich is so frequentiv -^n after pregnanc> in the 
mu cles and fasaa. of the abdominal w all Gen 
eral relaxation of the pelv ic floor is an entitv with 
which the gx neco'ogist has to deal and one which 
calls for operatix e correction in certain cases 

Reciocele Rectocele max be defined as a hcrmal 
protru ion of the rectum into the xagina alxvavs 
a result of injurx to the rectovaginal «eptum at 
the time of parturition 
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The mjurj of the septum ^\hlch is the fore 
runner of a rectocele is not a constant one In nn 
occasional case it ma\ occur at a point near the 
cernx in other cases It mas ccur nnds igina but 
in the large majorits of ca es recurs at or near the 
junction of the rcct \aginal c[ turn with the uro 
genital trigone Fhclacriti n mas ctur in the 
niidline or in one or lioth v agin il sulci I ig ir Ik s 
of its situation the resulting rest cele ilssassj r> 
trudes ssTTimetncallj m the mi lime fthi igini 
An examination rf a mien sc j ic sccli n Irom 
the normal rectos aginal septum resells tin. fact 
that It consists of a mucous meml rant mj std 
of squamous erithelium ssilh Its tunit » j r jrii i 
arcular muscular liser a 1 n itudinil mus k 
lajer outside of svhich there i th reel si mil 
layer from the fascia on lo{ clsini It tin irrin t 
ment of the tissues is kipt in min I th iniurs 
essential for the des loj ment f a rttt ctl i 
obsiously one sshich ms I ts the r t s iginal 
fascia the fascial parliti n Itts n tli n dim 
andthesagina toll ssin th mjurs t th facia 
and the retracticn of the !i rated Iges intra 
abdominal pressure f rce the r dum nt the 
hernial opening and gri Uialls I sil j a hirmal 
protrusion ml the \ igin i 

In the course f the des 1 ] latnl f i rt t tit 
the rectal ssall dilates and Items il n mails 
attach in the sacculate 1 s agm tl sv ill \s tiu 
protrusion increases an SI niturtnaikt an un 
successful effort to c rrect r st j tic dtsci | 
ment through a genera! hspertr [ h\ tl roughoul 
the \ aginal mu osa and mus ulir [as rs Tl 
marked thickening cf the o ermg f i lirge 
rectocele of lon<’ sian Img is aj j artnt cstn m a 
gross etammaiion of the tissues 

An inspection of Figure e nsintes nt of 
the possibility of \aj,inal lat riti ns sshich j as 
through all layers of the s j turn ind through the 
rectosaginal fascia ssith the sul s cjuent dcstlop 
ment of a rectocele but asith n inju v to the 
fascial cosering of the [tlsie liijhrigm and 
therefore no injurs I the les U r am muscle 
Ihis IS a point of importance as it has been gen 
erally believed that sulcus injuries necessanlv 
involve the levator and its fascia 

Injuries oj the Icialor im and lU /as la Text 
books on obstetrics usually contain vivid illustra 
tions of lacerations in the levator am resulting 
from spontaneous labor Such illustrations are in 
most instances misleading for the injuries which 
they depict are seldom if ever cnccuntered b\ 
the most competent observers in the routine of 
obstetric practice Studdiford (8) who made 
careful studies of the injuries to the pelvic floor 
due to childbirth wrote 101915 as follows I 


have never been able to demonstrate in cither 
rtetnt or Id lacerations of the pelsac floor the 
nijilurc f the fil ers of the pubococcygcus that is 
gnjhicalls pictured in manv textbooks and do 
n t btlit t that it takes place except in liadly 
tat uti I forccj s delivery After an unusually 
(\ttnsuc studs nf dissections of the levator in 
ta lasers ind living subjects Sturmdorf holds a 
imil ir I line 11 

I he t mm< n injurs to the levator am and its 
fiscii which ccurs in both sjiontancous and 
I cratise dtlistrics is one in which the levator 
tiers nsrmiilv inserted into the perineal body 
arc lacerate 1 m conjunction with the urogenital 
Ingon usuills in the midline of the body 

In p orlv ex euted operatise deliveries hoas 
ever the lesuti r I tllics mas be actually lacerated 
either tr ins trscls or longitudinally near the on 
gm of tlic museie ir at a jvoint midway between 
ngin and inserlii n ^V hen such lacerations occur 
U IS n t un mmc n to see fat from the ischiorectal 
S| ICC } r trude through the rent in the muscle 
1 he rem to result of injurs to the lev ator is b\ 
n me ms eonstant If the more usual midline 
injurv lus cHcurrcil the muscle in its retracted 
I siti n miv bee me markcdls hvpcrtrophied as 
a result f an attempt on the j art ff nature to 
m| cnsjtc f )r the imjiairmcnt due to the injury 
If nthce ntrars the muscle fil ers have actualh 
Wen liciraiel transversch the retracted por 
tl n> may undergo an atrojihy of a degree which 
a illmikcditricuit if not impossible a satisfactory 
re onstruction of the pelvic floor In cither case 
the lev It r is no longer able to perform its func 
tl n adequately in the resistance of the intra 
il Inminal pressure and in the maintenance of 
]>cKic support 

Inn I s o] the perineum t\hcn an attempt is 
mad to rccenstruct the lacerated perineum it is 
f the greatest importance to keep m mind tl at 
to the deep perineal fascia or the uro„enitaI tri 
gone the layers of the fascia about the vagina 
tic levator am and the rectum arc attached It 
1 apfarent therefore that any injury to this im 
(lortant fasaa will necessanlv involve the struc 
turcs for svhich it forms an attachment 
The perineum may be lacerated completely or 
an incomplete laceration which reaches as far as 
the sphincter am mav occur It is with the latter 
class of injuries that the present article deals 
The site of the injury of the penntum is van 
able All obstetricians arc familiar with the simple 
straight midline laceration winch passes through 
the median riphe of the perineum This tvpe of 
injurv IS notorious for the ease vs itli w hich it heals 
and because levator impairment and rectocele 
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seldom follow it The more senous tj^ie of mjur> 
IS that which passes to one or both sides of the 
midhne and which invoUes the pcrintal muscles 
and fascia especially the lateral portion of the 
urogenital trigone Such injuries e\enwhenpri 
mar\ repair has been performed often result in 
permanent damage to the structures in\ol\cd 
The result of an injury to the lateral jiortion of 
the urogenital trigone ma\ be a rectocele or dias 
tasis of the le\ator or both \\ hen such an injurv 
occurs the rectovaginal fasaa IS usuallv tornfnam 
Its attachment to the trigone and regardless of 
the care with which the repair is attempted a 
rectocele m the lower one third of the vagina is 
ver) likelj to result Such an injurv results as a 
rule in the lateral retraction of the injured por 
tions of the trigone and the Icvatorcs which irc 
attached to its superior laver WTien retraction 
occurs the levator cleft (hiatus genitalis) is con 
verted from a V shaped space to a L shaped gap 
and the anterior margins of the levator muscles 
become almost parallel to each other 
In view of these facts it follows that the rccon 
slruction of the damaged pelvic floor m which a 
rectocele has developed consists of three distinct 
operative procedures correction of rectocele the 
restoration of the levator am to normal positi n 
and function and the reconstruction of perineum 
The operation herein illustrated consists of the 
following steps (i) incision of the rectovaginal 
septum (2) removal of the rectum from the herm 
ated portion of the rectovaginal septum ( ) exci 
Sion of the herniated portion of the rectovaginil 
septum (4) closure of the hernial opening in the 
rectovaginal septum (5) denudation of the pen 
neum (6) replacement of the levator am and 
reconstruction of the perineum 
I Incision of the rectoiaginal septum In prac 
ticall} all flap splitting operations on the pelvic 
floor the imtial incision is made along or close to 
the junction of vaginal mucosa and the pcnncal 
skm The flap is elev ated either bj scissors being 
plunged into the tissues between the rectum and 
vagina or bj a more cautious nibbling dissection 
"ith scalpel or scissors Both methods arc objec 
tionable because thev do not make for a clean cut 
and accurate entrance into the natural cleavage 
I lane which lies betw een the rectum and the recto 
vaginal fascia Ver> frequentlv when thesassors 
are plunged into the tissues the natural cleavage 
plane is missed and a false plane of clcav age is pro 
duced with the result that a part of the septum or 
fasaa remains on the rectum The same error is 
al^ easilv made in the more cautious dissection 
"hich unneccssanlj traumatizes the tissues and 
causes an unnecessary blood loss 


The importance of accuratel> entering and fol 
lowing natural cleavage planes has been empha 
si/cd b\ Bisscll (i) who in an article published 
in iQiS onafiscia lapping operation for rectocele 
stresses the fact that there is a natural cleavage 
plane between the rectum and rectovaginal fas 
cia wliieli he terms a cellular area along 
which the rectum 15 easilv separated from its at 
tachment to the fascia \t the same time he 
desenbes the method b> which he reaches the 
cleavage plane as follows The mucous mem 
brane of the perineum is first removed and the 
rectovaginal fascia exposed This fascia is incised 
at alniut where it merges with the perineum or its 
rtmainmo structures \\ hen the fascia is incised 
a ccllulir area is entered which area constitutes 
tfiL line of dtniarcation between rectum and 
V igina 

In the proit<iure herein described the pnmarv 
iniision IS neither made at the mucocutaneous 
junction of the perineum nor at the junction of the 
septum and the perineum but is placed at a jioint 
2 centimeters ibove the junction of the septum 
and tilt ptniKuni because at this level there is 
mile or no scar tissue encountered and the rec 
turn which his been pulled downward while the 
septum nas been elcvateil b\ clamps (Fig 7) is 
b utlv attached to the underside of the rectovagi 
nal taseia b\ a delicate areolar tissue The en 
trance into the rectovaginal cUavage plane is 
therefore made with greiter eise than when the 
UKision IS placed at a lower level where there is the 
greatest amount of scar tissue and where the rec 
turn i« more lirmh adherent to the s ptum and 
perineum The incision pis es through all !a>ers 
ot the cptum to the musculature of the rectum 
\s the scalpel passes through the septum the 
cleavage plane is recognized bv the presence of 
the delicate areolar tissue which attaches the rec 
turn to the rectovaginal fas la 

Rcmoial if the rectum from the herniated por 
lion of the rector aginol septum When the initial in 
cision m the rectovaginal septum is completed 
the rectum is separated from its abnormal at 
tachments bv a hnger covered with gauze The 
separation is carried well be>ond the area through 
which the rectum has protruded (Fig 8) 

5 Excision of the herniated portion of the recto 
xaginal septum The outline of the excised portion 
of the rectovaginal septum will depend in each 
case upon the location and the extent of the her 
mil protrusion of the rectum into the v agina In 
the case of a rectocele which protrudes through 
the lower one third of the vagina the removal of 
atnangularsegment as illustrated in Figure 9 will 
answer the purpose while m higher rectoccles it 
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ma\ be necc san to carrj the lines of the evasion 
ilmost parallel to each other from the initial ina 
Sion to a point near the cervL\ In an> case the 
t Cl 1 n should I e earned considerablj bejond 
the hcrniitcd portion of the septum so that the 
uninjured lateral portions of the septum mi> be 
use ! in the reconstruction 
4 Cloiure of the hernial opening in the recto 
agutal septum The hernial opemng in the sep 
turn IS closed b\ means of interrupted No 2 
chromic catgut sutures which include all lajers of 
the recto\aginal septum especial attention being 
ucn to the approximation of the musculofasaal 
} rtion of the septum (Fi^ 10) 

t; Denudation of the perineum \\’hen the recto 
\ iginal sep turn has been closed to the level of the 
r mains of the hjmen the perineum is denuded 
with the aid of an Emmett scissors as illustrated 
in Fip^ure n Mucosa and skin onh are removed 
fill denudati n exposes the retracte 1 |)orlions of 
the perineum an 1 prepares it for reconstruction 
6 R placement of the Irator ant and reconstruc 
ti 1 f th pe inenm Following the removal of the 
perineal skin and the vulvar mucosa the index 
1 n er of the op erator s left hand is inserted into 
the space which is bounded bj the uewlv rccon 
tructe 1 septum the levator muscles and the 
rectum The rectum is pushed backward and the 
lin f atlichment of the le ator to the uro emtal 
trig ne is located A No 3 chromic catgut suture 
lb then passe 1 from pwint i (Fig i ) just within 
ih fascia of Colle through the entire thickness 
of the perineum and is made to include the fascial 
sh ath of the levator just where it attaches to the 
trigone The needle 1 then brought out between 
ih hal es c f the perineum and is re introduced 
and passed in a similar manner on the opposite 
side of the I odv Two additional sutures are 
j assed in exactly the same manner at points 
ami ? (Fij, I ) and are made to include the same 
tissues as are included in suture / In plaang such 
sutures It is at times difficult to locate exactly the 
junction of the levator with the perineum with 
the result that the sutures include small amounts 
of the levator libers a condition which wdl do no 
harm as sutures so place 1 wall not cause strangu 
lation as do those pilaced about the bellies of the 
pubococcygei above the perineum When the 
three sutures have been tied the levator muscles 
have been drawn downward and toward the mid 


line into a normal situation and relationship 
without the production of any abnormal and ob 
jectionable rioid band of muscle between the rcc 
turn and the vagina The muscles have been 
replaced bj traction on their fascial sheaths The 
normal \ shaped levator cleft has been restored 
In t>in„ the sutures (/ and j) the retracted 
halves of the perineum hav e also been restored to 
a norma! position and to a normal relationship 
with the associated fasciai 
The fascia of Colics is closed b> a continuous 
suture of No 2 chromic catgut placed from above 
downward When this suture has reached the 
lower ati"le of the perineal wound it is earned 
upward as a subcuticular suture and tied at the 
top of the wound (Fig 13) 

In view of the fact that the present article is 
ofTcred as a prelimmarj report it is obviouslj 
undesirable to make an> statistical statement at 
thi lime covenng the end results which have fol 
lowed its application It is safe however to state 
that the operation was devised m the summer of 
192^ and was immediately employed vvith sue 
cess m the correction of several extremely lar e 
roctocelcs Since that time it has been extensively 
used bv nine members of the staff of the W oman s 
Hospital with consistently desirable results m the 
cure of rectocelc and m the restoration of the 
levator am muscle to normal position and func 
tion 
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A METHOD or ASSISTING IN THE TRE miE\ f OF DISPROPORTION 
AND A iSIODiriED MFIKOD FOR LSTIAHTRO THE RELAIION 
or THE FETVL HEAD TO THE PELVIS 


T \ BrnriL «oiomons m d 

'ft f th R I 

S nimClTI the levnotc of sucrc<5 m 
obstetrics and I ha\e obtained much sue 
cess at the Rotunda Hospital b' tlic follow 
ing simple treatment of some cases of dispropor 
tion 

The method is chieflj used when it has been 
determined b> the Mueller Kerr or b\ ma own 
maneuver that the head wall fit in and b< jc 
luercd bj the natural passages It is alao used 
in cases of both primigraNidT and multiparx 
when there is no fixation of the pro tnting {>arl 
and when natural deh\erj appears liktK but 
when ever} little help IS indicated It is of jiecial 
assistance m patients m whom the inclmatu n ot 
the peUas is j,reater than usual i c the pubis is 
on a much low cr le\ cl than the promontorv The 
head then tends to o\ er ndc the pubis and lo gu c 
a false impression of the amount of disproi»oriion 



t 


It should be used as a routine in a trial of lalior 
The method is as follows 
A pad of gamgee tissue is folded in 4 thick 
ness s II 5 cubic centimeters in wadth b\ 21 
cubic centimeters in length the entire thickness 
being 4 5 centimeters (Fig i) The head is then 
put into the engaging position getting as much 
I’ction as possible The pad is next apphed The 
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operator holds the pad in position oser the fctnl 
head nhile an assistant applies a tight abdominal 
binder nhich is pmned from abose dot nuard 
Finute shorts the pad and binder in position 
IITien the abdomen is definitely pendulous a 
pad should be applied in addition to the upper and 
pendulous part to bring the fetus in the ams of 
the upper strait 
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I have lateh practiced the following method of 
tstimitino the relation of the head to the pelvis 
vhich IS a vast improvement on the original 
Mueller maneuver The obstetrician sits on the 
right side cf the patient and makes the Pawlik 
{,rip while he places the lingers of his other hand 


on the fetal head and presses it downward in the 
axis of the superior strait At the same time an 
assistant pushes on the fetal breech from the fun 
dus (Fig 3) If this does not give definite infor 
mation alxiut conditions the Mueller Kerr modi 
fication is practiced 


NEW ANAL INSTRUMENTS 

ByW D 1E\\I\GT0\ MD Ciicvco 


T he instruments described arc (1) a tubu 
lar self retaining dielectric trvptoscope (2) 
a tubular self retaining dielectric anoscope 
and fj) a bivalve self retaining adjustable ano 
St pt Each instrument is t m hes long Thev 
arc flan^jCd at the proaimal end and are com 
til in shape at the distal end so that Ihcv maj 
bt easily introduced Each has a shoulder / 
inches from the proximal end to prevent cx 


shock are cspeciallj adapted for use 1 > those 
who treat d« eases in and about ana! regions with 
the electric current 

The crvpioscope is compo cd of the cr%7ito 
scope proper an obturator and an insulated de 
tachabic lamp and it has a bridge across the 
fenestra cxlcmiing three fourths inch from the 
proximal end to prevent the sphincter from ob 
struciing the view when it is desired to examine 
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pulsion an assistant bcin„ thus unnecessary The 
crvptoscopc and an cope are made in two diam 
eters three f urths and one inch v hile the ano 
scope IS made in but one diameter three fourths 
inch 

Each instrument has a detachable insulated 
device easily adjustable for illumination of the 
various fields in the region to be explored ex 
amined and treateJ The insulation prevents 
shock in the event of a short circuit The cryp 
to cope and an sc pe are made of dielectnc 
material and as they prevent the possibility of 


and treat the crypts and other diseased condi 
tions which may be exposed 
The anoscopc is made up of three parts the 
anoscope proper an obturator and a detachable 
and adjustable insulated lamp 
The bivalve anoscope has four parts The 
anoscope proper an obturator an insulated and 
detachable adjustable lamp and a slotted plate 
and thumb screw for adjustment 

The lamp device which is used in the instru 
ment was invented by Dr D C ilcKinney of 
Buffalo 
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SURGICAL PROCEDURES \\I) R\ 
DIUM IN THE TRE MI M 01 
CANCER or THE MOUIH 
AND IHROAl 

T he use of radium in the trcitintnl of 
cancer of the moutli and thro it » a 
striking example of the misuse o( a v i v 
\aluable therapeutic agent 
Owing largely to the education of the i 
b> the medical profession man> mon j>itnnis 
with small chronic fissures or leucopl il la of 
the bps or minor ulcerations of the tongue er 
throat are presenting thcmsch es for tre it 
ment fearing the possibilitj of cancer One 
rarelj sees at the present time apilientwith 
cxtcnsiae cancer of the mouth or throat who 
has not been under the care of a ph> lei in 
Of equal importance to the education of the 
public IS the education of the medical pro 
fession to give the best possible treatment to 
these patients with carlj lesions of the mouth 
and throat 

Before the advent of radium the patient 
'\ith a suspicious ulcer of the mouth or throat 
presented himself to a surgeon who excised the 
lesion either with knife or cautery for micro 
scopic diagnosis If the lesion proved to 


be m ilign int the gland bearing fascia that 
ilraimd the irca w as remov cd If it prov cd to 
be benign the patient was well rid of the 
trouble and no further tre itment was nec 
css irv 

lodiv such Ic tons irc frequentl> treated 
With nduim bv the r uliologist the derma 
tolo^i ( or the phvsiei in with a small amount 
«itruiiun It his (lisposil I ollowmg this one 
ot two thing mi\ occur Ihc local lesion 
(I r uji enlireU onlv to recur however in 
• he 1 \ mph no Ics of the neck in a tew months 
or veir or the be il lesion becomes more 
nliv tiu' mctistitK nocks appear in the 
jK«k I rc jiuntl) wh n these nodes appear 
(he pitum ills a (cMth removed believing it 
lobe the < luse I iter the mas in the neck 
I c plorcd I k 1 found to be an inoperable 
nu 1 1 t 111 ( ircincm i 

1 11 c i e s of c ncer of the ) if) n\ remov al of 
(111 growth bv thvrotom> with or without 
r mov d of the cirtibge or hr>ngectomy 
olTcr (he patient the best chance of cure in 
the intrin ic ease Although radium has been 
u cd and is still bein^ used m intrinsic cancer 
of the 1 irv ii\ the' end results are not good and 
the sloughing of the cartilage which frcqucntl) 
follows is sometimes disislrous Rccenll) 

I ortmann incl Ilarmer recommended remov al 
of the cartil igc from both tlijroid cartilages 
leaving only a frame of cartil igc in order to 
avoid secondary sloughtn^ and then using 
radium directly against the grow th Although 
their results indicate that this may be of use 
in inoperable cases it should not be used if 
the lesion can be removed surgically 

In this country radium is generally used 
in the treatment of extrinsic cpithchomata of 
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the lar>nx operation is not attempted Sir 
Wilfred Trotter of the Um\erbit> College 
Hospital London performs lateral pharjn 
gotom> which IS a great advance in the sur 
gical treatment of growths of the epiglottis 
ar\ epiglottic folds and the postcricoid region 
Trotter reported the results of his first work 
in lon and has since perfected the procedure 
\fter removal of postcricoid tumors herccon 
structs the upper end of the oesophagus and 
pharv nx w ith a flap turned in from the neck 
In manv of his cases the condition was tn 
lircl> cleared up bv surgical removal 
Radium has however a distinct place in the 
treatment of cancer of the mouth and throat 
but It is being used at the present time in the 
treatment of man> lesions for which it is doing 
more harm than good Patients with rap«dl> 
growing extensive cancers of the tongue and 
antrum who could not possibl) be benefited b> 
anv surgical procedure have been entirel> 
cured of their trouble b) radium Radium 
seems to be of help m pre operative and post 
operative treatment It should not be used 
however to treat the questionable pnmar> 
ksion which should be excised for microscopic 
diagnosis nor should it take the place of the 
removal of the gland bearing fascia of the neck 
What has been accomplished by radium in 
the treatment of cancer of the mouth and 
throat has been overshadowed b> the number 
of inoperable cases that hav e increased at least 
25 per cent as a result of itsindi criminate use 
m the treatment of the primar> lesion and of 
nodes of the neck Gordon B New 

PRACTICE or OTOLOGY IN THE 
SUMMER MONTHS 

T he practice of otologj in the summer 
months vanes omewhat from that in 
other months One difference is asenb 
able to swimming which produces an otitis 
la especialJj m poorl> cared for hotel 


pools that are used b> a large number of 
house guests and b> the enthusiasts of the 
neighborhood In our large aties particular 
Ij those on inland lakes most of the public 
beaches arc located m such a vva> that the 
shore projects at each end of the beach and 
tends to form a pocket w hich prev ents to some 
extent the flow of w ater in this area Further 
the lavatones are often not conveniently 
located on some beaches there arc none avail 
able so tliat pollution of the water bv bathers 
who frtquentl> sta> on the beach for several 
hours during the hot davs is encouraged 
Otitis media from swimming is caused bj 
the entrance of polluted water into the nose 
and throat This follow el b> choking or 
blowing the nose hard forces the infected 
water up the eustachnn tubes to the middle 
car From experience m di'^pensary and 
private practice it cems that otitis media of 
swamming origin as contrasted with that from 
acute head cold m winter time is definitely 
Ic s severe and re ponds more quickl> to 
cirlj paracentesis and relativelj infrequently 
continues to the stage of surgical mastoiditis 
It hardly seems necessary now to suggest 
that m cases showang definite signs and 
svmptoms of surgical mastoiditis there are 
sev cral adv ant ages in not operating at the onset 
of mastoid pain and tenderness In the first 
place It is not unusual to find that after dcla> 
ing a few daj the mastoid sj mptoms dis 
appear and recoverv is complete wathout 
operation Secondlj especiallv is it true 
that a child mav have mastoid pam and ten 
demess from conditions other than surgical 
mastoiditis I astlv m unquestionable cases 
of acute surgical mastoiditi a delaj of a few 
da>s allows the surrounding tis ue and the 
general resistance to the offending organism to 
increase great)} Dela}ed mastoidectom} m 
ca es of uncomplicated acute mastoiditis un 
questionabl} shortens thepostoperativecourse 
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One s\inptom ■which has been found ^e^> 
significant in que lionable ca'ies is night pain 
m the affected mastoid It is especiallj helpful 
in children whofrequentK ha\e a complicated 
assortment of signs and sjmptoms 
Parentheticallj surgical mastoidectomj as 
performed b> well trained American otologists 
i5> not surpa sed bj our European confrere 
A Msit to the larger centers of Europe during 
the past spring re\eiled that our surgical 
work has a few definite ad\ antages First our 
work I less radical )et we do explore when 
exploration is indicated rather than as a 
matter of routine Second we think of the 
postoperatn e appearance of our wound and 
therefore partiallj close the wound at opera 
tion which lessens the scar and grcat!> short 
ens the postoperative course of treatment and 
healing Third we are infinite!) more mind 
ful that our patient shall not endure unncccs 
sar> pam and that he has a definite personal 
pnde and modest) that should be respected 
During the past two summers the great 
increase in foreign travel has produced some 
unusual ear manifestations especiall) in 
infection, of the external audttorv canal due to 
the fungus aspergUlus niger Two cases ob 
erv ed w ere m patients w ho just returned from 
extensive travel one spending 7 months on a 
world cruise the other months in the intenor 
of China A third was found in a man who 
spends much time trav elmg in this country 
The diagnosis v\as made from a microscopic 
examination of the black ma s in which 


m>celia were found In each case the patient 
sought relief from cerumen and returned with 
the uggestive black thick ecretion involving 
a small area of the canal membrane 

Eurunailosis of the canal is also a defimte 
feature of otolog) m the summer months v ct 
it does not seem to giv e ev^denceof an\ peculiar 
seasonal variations 

Examination of the deaf shows a marked 
increase during the warm months In search 
mg for a reason it seems that possibl) the 
out of door life at this time of ) ear impresses 
the deaf with their great limitations and so 
encourage<i them to seek relief Mso the 
education of parents and children b) the 
investigation of school children b) otologists 
and the pubhcitv in recent ) ears of our otolog 
ical societies and their committee has grcatlv 
encouraged examination The mechanical 
devices for the aid of deafness show a marked 
improvement which is encouraging in that 
further refinement will develop as more dc 
mand is expressed for this means of relief 

The correction of the mild conduction type 
of deafness constant or intermittent as found 
in children due to a partial closure of the 
eustachian tube from adenoids or mild na al 
abnormalities is a tnking seasonal feature 
Not mfrequentl) inattentiv e and scholastical 
1) poor students are complctel) changed b) 
relief of their deafness due to treatment of 
the eustachian tube or mdircctl) bv correct 
ing nose and throat conditions 

Horace R Lxons 
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lOUIS SAMUEI McMURTR\ 

B OI N in H-irroclsburg the seat of the first capital of Kentucky on September 
14 1^50 of Seolch <ltsccnt Louis Samuel McMurtrj ^sa5 reared and cdu 
catid in the Blue Grass the aristocratic section of the State and died m 
LouismIIc the scat of his labors for o\tr thirl) h\e\ears on Februar) i 1924 
DanMile was long the cultural center of the State and it was here that young 
McMurtrs obtained his ataikmic education rcccitmg his degree m 1870 His 
alma mater Centre Colkgt numbered mans distinguished names among its 
alumni LnquestionabK the atmosphere in which he at this time li\ed must ha\e 
lirecl his ambitions ind desires and ha\ e p!a\ ed no small part m determining him not 
onl\ to study medicine but to follow m his professional career along the same 
lines as the. immortal McDowell 

\t Danville Mthfurtry came earl) most likely during his academic studies 
under the mlluence of Dr John D Jackson a scholar a student a gentleman and 
a philosopher as well as a surgeon of distinction He read mediane with Jackson for 
a vear or twe dissecting the human bod\ and becoming well grounded m anatomy 
before entering medical college 

Is It to be wondered at that he was enthusiastic in his studies or that he gradu 
ated after his cour e at Fulane with the honors of his class’ Hi graduation in 1873 
was followed by an intcrneship at the old Chante where he was chi f medical rcsi 
dent During this time he presented several papers bearing upon important medical 
topics His impre s upon his professors dunng these student days was so great that 
he was invited to make the address to the graduating class 2 years later 

Returning after his graduation to Danville he took up the active practice of 
medicine and surgery \\ith a vears intermission dunng which time he taught 
anatomv in the Univcrsitv of Louisville he continued his practice in the community 
until he moved to Louisville in 188S These were busy years Although the demand 
on his time m general practice was very great he continued a diligent student of sur 
gery and was one of the early converts to Listensm having been a student of the 
work of Pasteur He was a life long admirer of the great French scientist During 
this period his surgery was not confined as later to abdominal and pelvic work as 
may be noted by his papers which include the report of a successful ligation for 
aneurism of the subclavian artery and papers on general surgery 
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As stated earlier m this sketch he had been much impres'^cd with the work of 
^fcDowell and determined to confine his work to abdominal and ojnecoloycal sur 
gerj which had become recognized is a distinct spccialt> as a result of Lawson 
Tait s studies in pathology He therefore made a tour to Birmingham and became a 
student of this great and incomparable mister Ptrctiimg on his return to his 
nati\c State that his work demanded a wider field of usefulness he removed to 
Louisville The demands upon him were great his reputation as a surgeon had 
alrcad\ been made He was at this timi widel> and fa\orab!> known ind liis 
state medical association honorcrl itself and him b\ electing him as its president 
in 18S8 

It was about this time m his professional rirctr thit !McMurtr> became the 
intimate of Howard Kellj and Joscjih Price W ilh the e two lie was most letue in 
soaetv work and in the promiilgUion ol the newer eoncepts of the patholog> of the 
female pelvis and its treatment ami in pre ohing the doctrine of aseptic surgcr> 
Ills reputation became international and he t«»ok a verv prominent part in mednal 
societies his discussions being at all limes loreetui b^inl and convincing Jhe 
carlj advances in American surgerv its rapid truUs md the marvelous develop 
ment of abdominal and goner il surgerv was in x hr^< me isurt due to these pioneers 
all of them brilliant operators and teaehir bli/ing the trul which vve now so 
easilj tread 

McMurtr) had become internationallv kn»mn /o >t ir bifure this period as a 
result of his labors not onij in establishing the cl nm of NIir))wil! to priontv m the 
field of ovanotomj but also in taking up the vorl )f his prec pljr Dr Jackson in 
fostering the erection of a memorial to the great Dowell 

In iSgo AfcMurtrv was called to the tlnir ol abdomin il urgerv ind gv nccologv 
in the Hospital College of ^^fcdieinc which chur he IiM I with di tmction being 
shortlj made Pre ident of the ficultj and ot upvuv • ‘ ippointments in the 
school until it was merged with the Umver itv 01 I v ilk in lOio He w u most 
active in bringing about the merger of the medie il college in Lsui vilh and became 
president of the Medical Department of the Lnivcwlv f Jou \ille remaining as 
such until the time of his death 

Of most genial disposition he was quick to resent whit ne ( emed a wrong or 
an injustice A friend of the >oung stming beginner he climandcd merit and 
hard work Cultured and courtlj m manner he was a ricnntti r of the rarest order 
and loved nothing better than association with congenial ftlloi men He was as an 
great men are a lover of good literature and of the poets His hk and work wasm 
Itself a poem his operations were epics He was a bri^limt eonversationaUst an 
his travels and reading made him a most interesting companion 

He was particular in dress as he was in choice of language md because 0 is 
(^harming manner he was often called upon not onIj to pre ide at meetings u o 
^ake addresses public and professional 
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As a surgeon of keenest judgment as an operator of brilliant and mar\elous 
technique as a diagnostician of wonderful acumen insight and sound reasoning 
McI\Iurtr\ had no superior and few equals ccrtainlj in pelvic surgery His early 
w ork M ith that of Pnee and Kell) has left its mark upon American surgery of today 
Doctor JIcMurtry m addition to his mcmberslup in the American Medical 
Association of which he was president in 1905-1906 was an active member of his 
state and countv societies a fellow of the Bntisli Gy n-ccological Society and of the 
Ldinburgh Societj of Obstetricians and one of the founders of the American 
Sucietv of Obstetricians and Gynecologists of the Southern Surgical Association 
and also of the American College of Surgeons in wluch he took a most active inter 
Lst He was a member of the American Surgical Association and at the time of his 
death was. president of the Kentucky State Board of Health which post he had held 
since iqiq 

During the great Morld War he organized the hrst unit m kentuckv that saw 
oversea dutv He was appointed bv the Surgeon General as Military Aid to the 
Governor which post he Idled until its duties became too onerous 

His illness wa a short one death being due to pneumonia of four days duration 
W hen the time came to join the innumerable caravan he went 
Like one that draws the drapery of his couch 
about him and lies down to plcisant dreams 
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01 D AnSlIRPIUIS IN SURCIRN 

lU \m ! 1) Itl OWN M I) I V( s O I\I1\ 


Tiir MBDicosupriCM oiisn \ itio\s or 
IILRPC M\l CirlTir 

A mong the numerous surpicil Ob i.r\atu n 
published during the sc^tntttnth itnturv 
' the little book of Petn dc Minh Itis jr 
Pierre Marchetli tikes high rink for thuuth sm\U 
in compass phjsicalU it holds between its >\ r in 
epitome of the advance that surgerv had ma I d\ir 
mg the preceding centurv Mirchetti was born in 
^ 5^9 just as I are was passing off the surgual ^tage 
and lived until 1673 native of I adua hi be ame 
first ptofesisor of sur^erv and I iter professor of 
anatomy at the Universitj where he wa> distm 
guishcd as a fearless and clever operator 
In 1664. his Observations appeared according 
to Haller sixtv eight in number but the v lume il 
lustrated here was published m i66s and cjnlains 
but sixtj three Tollowing these are imall books 
entitled (a) Concerning liatulas of the \nus an 1 
Rectum (b) Concerning Ulcers and 1 1 lulas of 
the Urethra and (ci Concerning Spina \cnio&a 
The book is entitled \ sv Itogism of the rate mcdieo 
surgical observ ations of Petri de Marchcttis of 1 adua 
Kmght of St Mark formerly professor of surgerv 
and now professor of anatomy in lus native Univer 
sit> Amsterdam from the work shop of Petn Ic 
Grand i66j 

'Ihe great interest displayed m wounds of the 
head is particularlj prominent in all the surgeries 
of the sixteenth and seventeenth centuries Other 
forms of operative work like the stone and hernia 
were left to the barbt r surgeons and charlatan but 
for some reason or other these head •wounds \ ere 
considered m the domain of the educated surgeon 
In all parts of Europe there was constant warfare 
and war meant hand to hand fighting so that clubs 
came into use and broken heads were common Thus 
material for observation and treatment was abun 
dant but does not seem to have been used for scien 
tific purposes The vutgeon advised trephining and 
if he w rote a book or treatise d scribed his instru 
ments and technique after which he considered his 
work done From Brunschwig on there arc iHu 
trations of trephines and saws the prognosis and 
differentiation between concussion and compression 
are hinted at as b> Berengarius but of detailed 
examination with the findings there is little said 
Marchetli m his clinical observation excelled hu. 
predecessors A report of one of his cases reads al 
most like one of the present day and while in many 


of th e old lustori li ignosis is difficuit Marchetti 
pli hi mit rial bet >r the reader S) cartfully 
that lugn si can bt hazarded with pretlv fair 
coi li I n e that it i correct If he drew an> con 
clu ion from his climtal data he did not publish 
th III r miU vnv attempt to establish the rela 
t on bip between ause and effect This is seen par 
ti ularlv in hi ( a c \ a brain case m which by his 
d eri{ tif n h uncovers the kc> to cerebral locahza 
tion but 111 n stops and sa>ij nothing more He 
dc rib the case as a large wound of the right side 
of lilt h adm which a small piece of bone was driven 
in throi gh the membranes into the brain and on 
this account abov ih other s>mptoms common to 
the t woun Is this was the sjmptom proper to this 
(wouii I) I iraivsis of the opposite arm and tongue 
so that he was abl neither to speak nor move the 
ri„lit arm For 0 days Marchetti tried all sorts of 
triatm nt in the way of dressing and ointments 
without avail He then decided that a piece of bone 
wa present which ha mg been gra ped by a \ of 
vellum I Ircw out to it was attachei a portion of 
the pia membrane and of the brain whence hardly 
half an hour latir he recovered the motion of the 
tongue and arm Several other brain cases are de 
scnted with equal care one of particular interest in 
which traumatic epilepsy was cured by removal of 
a piece of bone He believes that unless the signs 
of compression arc present cranial wounds are not 
particularly dangerous This portion of the work 
reveal the author as a urgeon of excellent judgment 
and It IS a disappointment to find later that Mar 
chetu believes in the Galenic doctrine that nerves and 
tendons should not be sutured because of the vital 
fluid that flows through them and attacks Scvcrino 
for advocating suture ol these structures He says 
Indeed I have seen nerves or tendons unguard dlj 
sutured by certain Barbers followed bv convulsions 
and the death of the patient He publishes onK 
one illustration which represents a thumb bitten off 
by a hor c with avulsion of the flexor tendon at its 
junction with the belly of the muscle It is a little 
difficult to understand why this case should have 
been singled out for illustration 

Marchetti s conclusions about penetrating wound 
of the cbe t are remarkable in that he lets them alone 
unless indications for active mterfer nee arise He 
operates upon patient suffering with empyema so 
his expectant treatm nt is dictated by judgment and 
not by f ar 


87S 



876 


SUrGER\ G\NECOLOG\ AND OBSTETRICS 


REVIEWS or NEW BOOKS IN SURGERV 


T he VC r must ptei 1 g ilt\ of profounl 
k pti i m h r "I ling cur nt tc ts anl 
tr tt f rgc \ 1 cc libran s conta n 

nnum bl ngie lum s and brief svstem le 1 
g ith u g and il p ati n It oul 1 s m 
thit th mat r il and ts position must be c 
1 a St 1 a 1 V t b ks c nt nue to appea an I ve 
r ! bl inf rm 1 b\ th publishing hou es that 
m arc to f It Fr Iv surger> has ma le gr at 
ir 1 the past t dcca les an 1 m st continue 
t d ance t m t th c cr chang ng dem d of 

tl 1 logic anJ path log c c po sc of a b kle 

1 m n ric So 1 g as rc isions and ne o ks 
k p b ast ith th t m 0 bette till a Id to or 
1 cminat th thought wheh ha c had 

th ugh in St gat on a I t al th th r is a 

pi f r th m b t simpl a re hash of the Id an 

t b 0 nt nanc d nor c n a s pe ficial agu 
1 1 nd h t d lincation b a pt I F xt 
t k p abr at th the times a J t \ I 
t the b ol t 

T nC nth c lit on of \ lumc i fH (>f> 

I f \ b\ Ro lands uni T rn r i 

b 1 rh s lumc s d ted ii I t the 

al 1 V ful 8t d of thi Fo k n 1 at 

tbit It i ?t St ctl pe ki g a t t of p r li 
u g It rather a t xt of th treatm l f urg al 
i The pp ach to th sulj l m t rial i 

pi ng anl rather un (ue n th i th lee 
b 11 di u s d from lb stanlp nt ftb t olog 
mpt ms a d d g i of p » path log I 

pr s the ic c pi of the pathol g\ 1 1 n a 

m t t ral mann r to its tr aimcnl In teal of 
omm d ng to f th st m ch f a 

noma th auth rs f c a c n m f the st m 
aha seen at th p rat ng tabl tak nj, into on 
le l on such fact a s conJi g i> th in the 
V t a pet t I nd the s t ic n I 

d gr c f hxat n of th gro th Lponth fa t r 
d p nd th tv pc an 1 I nt of op ration if n op a 
tl n i indi t d Fh op t n a c pamst k gK 
lesc I 1 innum ble let Is so css nt al t sue 

cess b ng i cluieJ Th sch me of desenpt on is 
mo t luc I and m k for a cl ar un 1 rstanding of 
the tr atm nt of a sp cif c 1 1 n Ala \ \ cl 
lent illustrations f the la fv th text The 
author h h n sdom n their s led n of 
all nt po nts the g nt al 1i cus ion of dis as s 

Th am nt f formati i gi en in so fe o 1 

ma k bic 

\ ca eful cvi r ealso Uoncom son fnotc 
I the chapter desc ibi g the treatm nt of post 
peat e comphcati mas v collap c of thclung 
s not menl on d The b zarr onset f this condi 

TO BRCRldOBEMS 

(U 1 ) 1 Ph 1 1 T I V M <L n I R S (E ] 7 h 

k 1 h M m 11 C. mpiny 7 


tl n nl n t nfrcqucntlv the dramat c relief \hich 
1 afl r Ic 1 bj mca s of po Hire i well Icscr i g of 
menton J \ Wolf 

T IIL fr t vol m of I e i P tice of Su gcry 
t c me fr m the pre s is number 2 This sv 
t m is to consist of o volumes covering the entire 
fitll of surg r\ and is to be prcpi cd b> a large 
n mb r of contributors each having given especial 
att nt on to h s sub;cct The science of surgerv has 
ad anc d o rapi 1!\ n th past decade or t\ 0 that 
manv o call d g ncral surgeon spec alizc in ccr 
t 1 b a ch s This 1 more or less of a neccssitv 
d i to the trem ndous dc clopmtnt of the va ous 
b n hes f su gerv ncluding the phv ological 
bio hcmical and phjsical aspects k good illustra 
t n f su h pec alization is the Registry of Bone 
S rcoma und r the guidance of the \mcrican Co! 
kg of burg n and the int nsivc studv of such 
mit rial b\ Kolo 1 \ h ccent monograp! being 
am um nt 1 ach cv m nt for \mi ican surgerv 
Fh r I n qu stion but that such sp ciallj tq ipp d 
m n a cl! prepared to pre ent thei top cs be 
a of th ir mt ns v stulv f the clinical anl 
x| m lal $d as ill as the Iitc a > aspect of 
th ir tO| c 

\ uml of \ ars have clap cd since such an 
tin IV rk h s b att mplcd and it v ould 
lim Iv th t such a vstem should be prepa cd 
frthem halprof 10 spcci llj hen it is el ted 
bv a m n f the c nt fic attainments of Dean 
1 

This th fi t 1 n e to appear is devote I to 
b e I J nt Ih rc i an c e lie t chapter on 
I n tumor This b 1 g to the reader in a com 
par tl 1> b lef a 1 lucid manner the subject as it 
sta I todav O I om\ litis is p ented n a v r 
striking and d tail ! fa h on The re ie\ r has 
n c mp! tc an 1 or \c 1> an e po Uion 

f th ubj t correlating patholo v symptoms 
anl tr atment Inj ics and d ases of the jo ts 
ar q ally 11 p es ntccl Probablv no her in 
nv langu gc an s thorough a del eat n of the 
sub] ct be foun I Thi appl 5 cspecialh to bur tis 
a cond t on of which so 1 ttlc i kno n by th aver 
age m dical man These chapters a e most 
hiusti c 

A a ual surv y of th hapter on fractures v ould 
I a 1 o to b h th t the subject v as ma lequatilv 
CO r I V t C tt n m his charact istic manner 
back d bv h trcmcnl ous c pe nc a d k n 
a m n n su h pice as is all tied to h m hits the 
mark very vv 1! 

Til vol me speaks w II for the edit r anl h 
contrib tor d n 1 cates that soon a m st com 
p hcnsi e and thoroughly mo lern syst m of 
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surger> be available for the medical profession 
The volume is loose leaf so that material ma> be 
replaced from time to time as advance is made in 
the art and science of surgerv J A ilifk 


T he first edition of EmcrgcncHs if a ( u ril 
Practice^ which was published in ipiS h\ the 
late N C Morse has been revised ind rewritten bv 
Amo Watson Colcord It deals with the ela of 
work in which the attending phv sician is called )n ta 
think quickl} and to act with rapiditv and good 
judgment The thirteen chapters contain much 
interesting information and the description of meth 
od which the writers have found best ihesubjeet 
considered include removal of foreign bodies fir t 
aid treatment of asphvxiation surgical emtr 
gencies medical emergencies fncturcs mi di 
locations amputations obstetric cmcrgencit ind 
various types of poisonings 
The propriety is questionable of including in a 
book of this ty pc the brief descriptions of such urgi 
cal procedures as gut resections treatment ul rui 
tures of liver spleen and pancreas of acute ipi n 
dicitis of ruptured ectopic pregnanev ofstni i 
latedhcrnia emsarean section and the wiring >f u ih 
for fractured mandible 

On page 120 F 561 shows a proctociv 1 n'lit 
which IS captioned Jlcinecke s hypokrmo )\ 1 
apparatus On page 127 Colcord savs ihii i» 
doubt the permitting of first aid classt i 'r 
wounds has been productive of much wouii I iri c 
tion He found that one third of this iniccii n lu I 
been first treated with iodine 
The w riter seldom boils his instruments bui is « n 
tent to sterilize them m denatured alcohol sligliiK 
over neutralized with caustic soda In his o\ ini m a 
general anxsthetic IS nearly alwaysneccs ar\ m (he 
removal of needles In his discussion of pu n iw 
(an emergency?) the writer makes no mention 01 the 
antigen treatments 

Although this volume is interesting it is a fa cr\ 
fromLcjar TRLOLRick eimisrtiiii-r 


JN a very excellent monograph* ritzwilliams has 
presented the modern surgery of the tongue It 
IS based upon a wealth of material from the Lon Ion 
hospitals and the literature The chapter on macro 
glossia and fissures of the tongue is full of interest 
and very complete Other chapters include injuries 
inliammations leucoplakia syphilis tuberculosis 
and actinomycosis of the tongue There is a iliscus 
Sion of submaxillary calculus ranula and thyro 
al tumors and cysts 

Of greatest value is the one hundred pages devoted 
0 cancer of the tongue In his preface the author 
says that cancer of the tongue m place of being 
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the hopeless disease that the laity and many physi 
uins and some surgeons seem to think it is is just 
as curible in its early stages as is cancer elbcwhere 
It I a dulv thircforc for each medical man to in 
struct the puhlu is 1 1 the curibilitv of cancer when 
recogni/e 1 in I treated in early stages The 

rliniLil (hinctin tic rf the hard edged ulcer and 
the papilU m It 11 txcrcsence are cleirU brought 
out 

1 he luthur fivors surgical methods which he 
fulh dt c ril c but includes an account of treatment 
b\ lijthtrmv rihum V ra\s and vinous other 
m tho I 

1 ht tcvl lb clt irl\ w rittcn and matle more v iv id bv 
ih mam illu trative fit It is a book full of inter 
t ttotvcrv nit<b(alnnn indmav heartily be rccom 
men I 1 I RLOfRIeR LHRI TuPilFR 


D l SI I Df } hi limitc I him clf m \ sal Neii 
r I t,\ II id I h ud I V Disorders^ to a des 
rijtwn I na al di ca es whieh hive as symp 
tom Ii ulath t t di ir lers neurological phe 
n nena ♦ t 1 rigin eontrolle-l b\ nasal treat 
m lit 111 II urtl gica! fhen mem apparently not 
U III II r 11 I uf e trolle 1 b\ nasal treatment 
ml until I f Here 1 litre epitomized nu 
m r u rti U ii hi j uMi liej on rhmological 

} r 1 1 111 witlitluhje t n ui ng the interest and 
|iraii I jhtbilin * gi t ncurehe*sts and 
in rn t i I ur r bln connected with 


f'ln ‘ 

\ 1 t 1 1 < f mt t lilt fu uhinental facts on 
lihDr^'uhr ! iuen ns ire ba ed is given in 
It 11 ir lu'rvtlqlrla J n vthan W right on 
the mini pith I gieil 1 r( ru af changes ob 
trvt > 111 m It u hi ils from material from 
Dr Slu ’ r t e 

lb h tt r n va uum ir il il headaches 1 of 
• real inlerts ]1 slu 1 r di tiiigui h s two types 
one i mpl m of a di ea t wl ith is ea ily rccog 
mzabie anl liimttd b\ the larition of the di ease 
the other insm^ in ome ob cure condition of which 
the head irh i the nhsvniptom It is with this 
hcalache that he is hietW conctrne 1 and it is in 
such ca es he believes the rhinolo^ist ean help Such 
hea laches are relieved b\ cocaine permanent or 

Ion continue I relief can come from astringents but 

rernoval of the anterior part of the middle turbi 
nates ma\ be required , , , * t 

About so page are given to a detailed account ot 
the svnlromc of nasal ganglion neurosis The de 
scnntion of the sphenopalatine ganglion with its 
anatomical relationship 1 full and dear The gan 
chon J easili reichctj since it 1 very constantly 
nlaccd above the posterior tip of the middle turbi 
natc and is separated from the nasal cavity by a 
small amount of areolar tissue and the nasal mucous 

*"^iSscu Sion on hvpcrplastic sphenoiditis which 
extends over loo pages may be read with advantage 
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Onei not ami ed that sensory phenomena can anse 
from di ea e in it but that the> arc uncommon in 
tlee pc lence f many competent ncurolog sts The 
qu St n mav \ ell be aske I Are such di turbance 
unr CO ni ed? 

Th eiat on of the \ id an ner\c to the base of the 
c 11 1 the cause of man> of thes>nd omes especially 
th s th \ le pr alp in extending from the mas 
t lit the a m a dhand Operati n n such cases 1 
b\ mea de 01 1 of da ge and Dr Slu le 1 sits 
th t It be n t n lertaken ith ut a thorough knowl 
1), f the anatomv f the part anlacosdc hie 
leg e f u gic 1 k 11 Thi chapter concludes with 
1 c 1 t n f the autho s tech tque 
rh chapte on neurological problems m rhinologv 
leils t I rge c tc t \ith phenome a not cas l> 

] 1 ne I AI \ are referable t reflex phenomena 
I t 1 with the hfth ner c othe in Ke d 
pinions g r ling the role of the sxmpath tic 
Ih nt tngchapt mu t be r a I ts ci I eta 
1 i ii til k more b ut the \mjathctc 
r\ I V t m ur bel f ill be m re spccul live 
ih r al 

Ih k ther ultofversof tiilvbi p s 

t k g 1 in lef t ble orkc n I n logy an 1 1 

till t buCion t) me 1 calliteratu e 

JO 0 W u. 


T r e \ J ll ult to make a d f t on of m r 

g \ \11 m r urgers pottnti IK maj 

g r a 1 often a li ti ct on c t b I 
N ti f qu ntlv mor judgment a Imorc I xt nt 
qu td for th urgerv th i nccl If r (1 e 
t Jirdi el ppe Icctomi 0 her 1 t m 
In I 1 1 Chi I,) the i iter h c II ct 1 a e 
til c\ lopid of nf rm c of 1 t 1 1 u 

g practit e tude t nd nu b t h I 
1 r e c 1 th lim t h ch to th c ic r h uid 

r t t th (lel I f m 0 surge i 

1 he hr t part f n ne chapt tnclu 1 the nu 
y care of th be 1 patie t th f hal t 1 

ve 1C t V ou t\p of cn nata the a Im ni 
ir ti I fh\polermc nil i \e u mclcati 
n t n an 1 scf therapi the t tm t f yn 
p 1 h\ i th pv pr perati and j t p ra 

t \e treatment th att t n t 1 ag cath t a 

ti n ct Th c n 1 p t f X chapt r t kc p 

the ac e so e to a pe all M th d of te I 
izatio p paratio t th hand the |e t ng 

table I nstrument and the t\ pc of x the id 

Min r su g cal in ns uture n 1 th ir p para 

ti aute izati hxm ta 1 n 1 the t eatm t 

f c d tal nd a di c ed 

Th third pa t 1 de oted t dre ngs nd ba 1 
age The mate a! f ire s g a d th tech que 
of the use s couple i \ ith n ex client chapter n 
ant ept cs Band g si g a d tru e a e th 
oughh c ns dered Ih lou tb pa t co tains x 
chapter d voted to the apparatus a d physo 
the ap> emplovel in th t eatm nt f fractures 


The description of the paraphernal a for traction and 
su pensions seems inadequate The one hundred 
and twenty pag s given to the treatmc t of special 
fracture comprise an excellent compen 1 of this sub 
ject although fracture of the femur and spine 
scarcely ha e place 1 a minor surgery an I one m sses 
dep ction of skeletal traction 1 art five leals w th 
the joints an I includes sprains joint effusions dis 
locations an I some account of orthopedic treat 
m nt The sixth part includes the lesser gjnecologi 
cal proce 1 res and catheten ation Part seven 
takes up the It ser surgery of the eye no e ears 
larynx and mouth 

The volume r pre ents a great amount of ser ous 
effort and c ntain a mine of valuable information 
Certain omi sio s and scope vhich exceeds the title 
do not prevent the reviewer fr m according it hearti 
t prai c and commendation 

FS RICK. Cu STO II R 

I N h monograi h of i 8 page Roche b gins with 
a hi to ical re e of pyelography folio ed 
bv a d tad I d scus ion of the van us solutions 
h ch ha c b n used in this work from the be 
gmn g to date 

The matt of technique is given in det il atten 
ll n bt ng ce tcred on th danger which may 
a c fr m its faulty execution lo avo d the po 
ibil tv of c rt ng dang r the auth r is careful as 
ga I the sclcctio 1 of Cl s for pyelography So 
1 iddivofp ed he to pyelography as a routine 
p 0 e 1 r that h state emphatically that it 
shouU V r be resorted to except V hen a diagno s 
n ot b ar v <1 at bv olh r means 
Th a 10 s r aett ns folio ing pyclog jphy are 
1 u d as 11 a the d ff r nt m tho 1 for thtir 
p nt Indicat on and contra ind cations are 
d iv c n id r 1 

\ ry good detail I d cription of the no mal 
pv I g m i g n fh author v is ly call atten 
t I t> th great diffcult es at limes encountered in 
the r ad g of pyclog ams 

D cr ption f th ar ous pv lograms as found 
in tie pr nc of sio c turn r tub rculosi in 
fl mmat yc n htio etc adscussio oftheval e 
of pv I g apbv m th 1 ff r nt il d agno 1 of 
ob u aid m al pain and of tl e value of pyelog 
raphv m the pre nc of shadov in the \ rays 
pi tc and the rclati n hip betwc n bscur abdom 
nal tumo and the kid ey pelvis an 1 ureter arc 
giv n the autho s statements carrying ight 
a o nt of h e cellent judgment a d h s com 
mendabi c n er at m 

Ihc book 1 r Itcn ith c mme dabi cl am ss 
nd ill b a great help to all h \ i h to famil ar e 
tl m elve ith the tethn que of indication for 
py lography and the danger which may follow its 
use H L kBETSCHil 
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P \PIN surgeon of St Joseph s Ho pit'll m Pirib 
has just completed a bc'iutifiil tv\o \ lunu 
nork’ on surgtri of the kuliiei Hit luthor hi 
brought the iittraturc on each subjict up to htt 
Iloweicr It should be stattil that th bd li hv 
IS almost cntircl) I rtnch with oint muiiiju t 
German and less mention of I ngli li m 1 \m n in 
workers The normal an itom\ of tli ktlm\ k*" 
topographical and microscopu is Ci mun 
pages and is illustrated with color I pi it p nl 
attention IS given to the kidntt p Ki d\t ml 
blood supplj of the parts 
To correlate his c'cctllcnt cliaptir ti r ml in m 
alies the author first enter int j i I 1 I rij 
tion of the development of the ki In H I ' H 
at length on the anomalou 11 I 1 1 h t 
kidne>s 

Nitrous oxide gas with no } rtlimin i\ 1 Uv 
seems to be the favorite an e theti h v r mu h 
ethylene is also used Region il ant th 1 i hritflv 
described 

After discussing the m trumtiU u t i in renal 
surgerv' he writes in detail the in li ti n for and 
the technique of each method i|{r i h to the 
kidney The lumbar extraperilon air uti 1 u uaUy 
given first choice The author re minuni 
omy for exploratory purpo vs an 1 e n lu le ihat its 
effect upon the renal parenchvmi i a light loss oi 
renal tissue through scar but th n-niam I rot the 

renal cells undergo compens It ir\ li\[) rtrophv 
Posterior and anterior pvibtomv art 
from the viewpoint of producing lumorrhagc 0 
injured anomalous or stipernumcrirv blood '<-sscis 
However all kidney pelvis work seems to be 
agreement with recent Ameficin i leas 
In nephrectomies separate ligation of the 
vessels is preferred Clamp whicli art 
pedicle arc used only when nothmfi 
u ed In secondary neplirectomics the P . 
method is recommended Adhesions , 

heemorrhage abnormal vessel wounds o 
fenor vena cava opening of the ihc 

wounds of the diaphragm and nerves ^ „ 

peritoneum and intestines and injurv to r 

KIl^ls arc all pointed out is “"’[’'"‘""j" J' 
nephrectomies Immediate postoperative , 
are operative shock anuria are 

tuna and wound infections late acci 
fistulx and hcrnice of the abdominal wan . j 
In nephrectomy for V „p 1 ™ 

vocates complete removal of the ‘ „eof the 

teruation of the ureteral stump and drainage 

, I eaf Guv on and 
‘''‘l The author supple 

Edebohls are mentioned first ine .—ulefora 
jnents their method by u '"S ^ Nations on 

basket to mainta n fixalion 1 las i opinion 
the kidney pelvis are fully methods 

IS given as to the efficacy of the dfficrem 
of procedure „ 

j ny D Erl'" I •* 


Surgicil fn e lures in ncphnti include decap 
siiUti n ini ment il imptintation of the kidney 

I xpcrim nt iHv b l i r results are obtained w ith the 
latt r pr i hir 

Ihe lulh r i hi II that unilateral ligature of 
aunt rail i lu hs Ironephrosis of the same 
ki Iniv with i i VI n I hntis of the opposite organ 
bililtral iruiil lit, turc causes death of a 
urimienat r ligitinganv renal artery smaller 
Urge cut 1 ith of that portion of the kidney 

II s q I il I I V ihe ligated artery Anomalous 
veil « e\ n h r n il vein can be ligated with a 
nth r siti f t>rv formation of collateral venous 

ir ulation 

It I til 1 ll t in all method of deviating the 
urine through j alb oth r than the bladder that is 
I a ling th iir t r i ) the skin or transplanting the 
ur ter r tnur trig ne into the bowel at various 
itc al avs 1 1 to a certain degree of hvdrone 

phrosi and a ri iin imount of pveloiiephritis The 
illustration of ureteral transplantation are well 
worth rev i V Mg 

The c Iv o volumes are highly recommended to 
aiubodv wh hi a reading knowledge of 1 rench and 
whoiscspccnllv interested in surgery of the kidney 
Hvrrv Culver 

T he past IS years have seen a material change in 
the bleraturc of malignant tumors I rcvious to 
that lime much attention was given to various 
theories of the origin of tumors the best known of 
which was Cohnhcim s theory of embryonal tissue 
displacement All of these theories were largely the 
result of abstract reasoning based upon histological 
observations loday the study of the etiology of 
malignant tumors tends to ignore histological 
material and to be directed along three different 
lines of investigation (i) the transplantation of 
tumors from one animal into another (a) the rela 
tion of heredity to the incidence of tumors and (3) 
th experimental production of tumors in lower 

I^nin in this volume* of 231 pages has reviewed 
the literature on the etiology of malignant tumors 
I he extent of his labors is indicated by the fact that 
at the end of the volume is a bibliography of 23 
closely printed pages giving references only and not 
titles of the articles cited American medical 
literature is rather well represented Carrel 
Jorstad Lambert Levin L Locb Murphy Rous 
Mye Tyzzer Woglon and Wells each has 2 or more 
citations Ihe author is convinced that regardless 
of any possible microbic origin the problem of the 
etiology of malignant tumors stands in clo c relation 
to immunobiological processes In the development 
of malignant tumors there are two factors namely 
an extrinsic factor (irritation) and an intrinsic factor 
(inherited disposition including immunological phe 
nomena) 
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Le in s book s di ided into five sections After 
a hort int oductio the author co ders at some 
I ngth ( 7 pages) the th ones of tumor fo mat on 
a d the r e periment 1 ba i In this section is 
n 1 1 red the expe imentil dence tl at has been 
du ed for n 1 again t the older thco es of \ irc! o 
C hnh im Ribb rt ani the I olio i r th be 
Ji cu es tumors induced b> m chamcal irrti t 
u h a diatomace us earth 1 ght \ rav dmm 
t Th t\ It pages arc ievoted to a consi Icration 
f care nomata Ju d b\ ch mi al tint 

pcciallv t 30 page to transplanlat on of tu 
n and 36 page t p tes as cau es of 
1 gnant turn r 

I the till d et n of 30 pages arc con d el the 
log no s factor in tumor format on — on titu 

t n d po tion and nat ral and acquir d mrou 
itv In thi sect on Mi Shes vork nther latio 
/ h red tv to tumo 1 com de eJ Her ) o arc 

c 1 cd th relation f the endo nnc glan 1 a^, 

a ti ue n 1 11 d po ition nd di t t turn 
f rm t n and f nail the bioch m al ba i of 
nc r Ii po t n and th immunologi al ph 
na of mal gnant tumo 

Th fo rth section ( s pag ) i Ievoted I a )i 
u i n f the natu e of th cl on of ir i i a 

di t d in the morph 1 al a d b h al 

hang in cell anl th bi I gv f mal], t 11 

as re 1 I n th r a tifci I ult vati 

rhefnaldi n of onlv i pag tat i 1 f 
th a th r concl n He d n t 1 I inv 

f th morphol g 1 eba g s n th II f m 1 
n nt tumor lag c c of m Ignan It is 
p He that the bi chemical h nj, s 1 th 11 

a th al d t m nants f malig t h r t r 

\ t t s non t c t n that th hing mav 
n t bt C cts ather th n ca 

This small volum doe tvo th g r llv 

II f ) It s mmar s th cn rmou lit tu 

th etiology f malig it tumor m s ti fa t v 

nd critic I mann r In oth v rd t f Iv 
u CCS ful attempt at took t king ( ) It d 1 mits 
vith onsiderabl ac ur v alth ugh ihout v 
appa ntly consc ous attempt t 1 so the li s f 
r s a ch vhich raa> b t p t d in th futu t > U 
th greatest e ults Jib 


T he s cond pa t f tl e n 1 and c ncl i ig 
volume of the rc is ni J tion f tl e 
monumental and cp chal rk f C v and 
Keller on the f c ling f nf ts ind chii 1 1 b 

fore me 

Thefrst d tion began t app a nab ut 10 6 anl 
at once stabli h d it If a th U bi of child 
nut tion Th s ond 1 1 on mainta ns that 
po t on t th i ] j of the p 1 alri n 
1 b arv As I mkel t n a d in h r vie v of the fir t 
edit on (I am quoti g fr m memory) ^Vhoe er 
hereaftc occupi s h m If th the problems of 



nutriti n m infancy and chiljhoo 1 v 11 fi d m this 
wo k hi foun lations 

While cncvcl pedic m scope it is pecul arl\ 
original a 1 stimvlati gU unconventional th ough 
out To those still tr ggl g with a for gn Ian 
giiagc it mpli itj of 1 ction v II have an espcci 1 
appeal Tl p ti n f thi volume is as u iqueand 
f nd m tal todav as t wa twentv vears ago 
J stri! Ben ans 


I \ a h rt cl ar an 1 dl arranged book Tvle 
t n I 1 1 t her — cvid ntl men of \ id cli ical 
e\p in — h VC leilt with the Jiagno is and 
m d It atm t of d eases of th lungs The 
b k IS r tt n for tl clinician emi basis b mg 
fli 1 upon ch c 1 signs and symptoms rather 
th up n m opathologv bact riology etc The 
I k lia b n r tten for the sen or student or the 
V u >4 pr t ton r 

Ih ar no llu tration cha ts or ro nt cno 
4 ams 1 tin b k r tten in igty the author 
ha c ail J them civ s s rpri m ly little of the 
a I nlag f surg ry in the treatment of disea es 
of lb lung K I B Bettuan 


1 \ % I ng b f c the value of the collapse 
ir Urn t of th lung f r tube culosis was gen 
illv pp lat d Stuatlilcv cone cd the idea 
f t a| pmg the ch t vail th adhesive for the 
ri |> fi Imgtic atu al processes of heal g by 
r I g tl mb liiv of tl c tu g and by r lie ing 
th all t 1 I in of the natural pull e ercised by 
th th tv all Tic b n ftcial rc ults hich he ob 
t c I pr mptc 1 him to b ing the matt r to the 
tt nil n of hi ml cal ollcagu s in an art cl 
hi h p bi h 1 in th b iti$h McdicalJourial 
in S 16 

I V ar I t r h met Dr lotlanini and as 
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th ply an cha Lemkc and Schn 11 folio 
1 g M rphv ha carr 1 out tl sam treatm nt 
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and no on rc embers my name so that the 
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Murphv method I cmke 1 ol 1 a d ff rent 
w but a 1 c think t sufficient t obtain 
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mcnt It intervals of several months And this is the 
reason that his results art not cncounping 
In this (h> when the method of treating unilat ral 
phthisis b) extrapleural thoracoplasty has been so 
widelv accepted and the method of artificial pneumo 
thorax so well understood this bookkt bj Tidty 
must be retarded more in the light of a delightful bit 
of historical reading even though his indications 
and his rationale for strapping the chest with id 
hesivt arc as good and sound as the> ever were 
The reviewer is pleased to have had the opportu 
mtj of reading this little monograph and is sure that 
anv one interested in the subject of tubereulo is 
will also enjoy It RvlphB BtrtviAN 

■DIMLRE in an excellent little book has de 
scribed the history indications and technique 
of artificial pneumothorax in the case of pulmonar> 
tuberculosis A short article dealing with other 
surgical procedures such as phrenic excresis pntu 
moljsis and extrapleural thoracoplast> is appended 
The description of the technique is \cr> goo 1 and 
if the reader would idhere to the methods and 
precautions laid down dangers would be minimized 
to the lowest possible point 7 he book is in all 
senses of the word a practical handliook although the 
reviewer feels that it could be made even more 
practical the inclusion of additional illustrations 
roentgenograms and photograph 
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'^IIE more one sees of practical surgerj the more 
one IS impressed bj the relative frequenej of 
unforeseen complications and when one carcfullj 
thinks out the cause of the troubles it is onl> to find 
that most of them could be prevented This state 
mcnt in the preface of Watson s book on the Ftinda 
mentals of the Irt of Siiigirv expresses the under 
King sentiment of the volume The author definitelv 
States in regard to operative skill The success of 
an operation depends on much more than this it 
entails first a careful and thorough examination of 
the patient second an adequate pre operative 
preparation third a careful an-esthesia and an 
equally careful selection ol the anasthclic fourth 
the proper organization and equipment of the place 
for the operation fifth due appreciation of the 
powers of the patient and his ability to stand the 
strain to be imposed upon him sixth adequate 
facilities for postoperative treatment and lastlv 
directions for the after cart of the patient These 
are the topics discussed by the author His presen 
tation 18 excellent in that he combines definite m 
formation with sufficient of the romance of medicine 
to make easy and delightful reading 
It may be discreet to call attention to an error on 
page 49 The author state that Bavliss advises the 
use of a 6 per cent solution of gum acacia in g per 
cent sodium chloride solution to be given intra 
vcnously This no doubt is a typographical error 
and should read o 9 per cent sodium chloride solu 
tion J A ^\oL^xR 
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a very satisfactory recovery and ;\as discharged 
October 25 

Case 6 A white female aged 30 jears \ as ad 
milled to the Univcr it\ Hospital on August 18 
1916 with 1 diagnosis 0/ acute appendicitis of 24 
hours duration The patient \ as also ^ ^ months 
pregnant At operation an acute gangrenous ap 
pendix W1S found with diffuse pcrifonilis The 
appendix was removed four drains were inserted 
and the patient improved slowlj On the third day 
following operation she developed a marled para 
l>tic ileus and begin to vomit profusely Enemas 
w-ere given and the stomach was washel out but 
this di 1 not relieve her On the basis of the chemical 
changes tn the bloo I intn cnous medication a 
begun 10 per cent glucose and s per cent sodium 
chlonle solution being used During the frst Jiv 
350 cubic centimeters were given three times and 
400 cubic centimeters of the same solution were given 
ti ice on the second day Enema and lavage ere 
repeated as often as necessary The enemas nei^ 
never effectual but at each lavage th re was re 
moved a large quantitv of bro msh fxcal material 
On the sixth day of JDlraven us medication ihcpa 
ticnt s general condition seemed somewhat better 
but the distention ind obstruction \ ere not re 
mo ci Lndcr local anesthesia a colostomy wis 
done the transverse colon being use I A la ge 
amount of gis escape I at operation The patient 
seemed remirkably improved Intravenous medica 
tion was continue I 400 cubic cent meters of 10 p r 
cent glucose an 1 s per cent sodium chlonde solution 
being given t\ ice daily for 3 davs Lavage ind 
enema were still continued Three hundred cubic 
centimeters of $ per cent sale solution were put di 
rcclly tnt the enterostomy tube on two occasions 
rdlowing this treatment the jatient seemed much 
improve 1 but ibortcd on the eleventh da\ alter the 
f rst operation Trom this tune on he made a verv 
satisfactory rcco cry and was discharged on Sep 
tember to as cured 

Casf 7 A white nval aged 35 was admitted to 
the Uni crsilv Ilospinl on \ugvist 6 ih a rup 
tured appendix and pcntoniiis of 3 lavs duration 
On admission the patient was very toxic ml hal 
been vomiting it intervals for 2 days On the basis 
of the chemical findings in the blood aoo cubic ccnti 
meters of 5 per cent sodium chloride and 10 per cent 
glucose 1 ere given intravenously bvfore operation 
\l operation a ruptured appen lix lutb diffuse pen 
tonitis V as found The appendix 1 as removed and 
the abJomcn as drained The patient vas wen 
t 000 cubic centimetCTS ol the same solution 
venously in the first 12 hours after operation The 
blood V as taken for analysis the following day v «h 
the result shown The patient made a satisfactory 
recovery and was discharged from the hospital on 
August 36 ^ , 1 j . 

Cases A white male iged 16 was admitted to 
the University Hospital on April 7 1926 with a 
diagnosis of ruptured appendix md general pento 
mtisof4days duration At operation the appen tix 


V as removed and the abdomen drained Five days 
after the operation the patient developed a paralytic 
il^s and began to vomit large quantities of brown 
ish mitenal The stomach 1 as washed out and 
enemas v ere given No intravenous medication was 
given at this time but only isotonic saline Sixteen 
days after operation he developed a pelvic abscess 
1 bith lias opened April 27 There was considerable 
hemorrhage from the abscess cavity and the patient 

V as in a critical condition At this time the patient 
was given the first intravenous injection of 2 per 
cent sodium chloride an 1 10 per cent glucose but he 
died on May 2 Jt \ ill be noted that at no time 
«is sufficient sodium chlonde given to bring the 
btool chlonle to normal hence the associated 
(oxxmia 3 insulT cicntly treated 

C vst 9 A while v Oman aged 50 v as adm tied 
to ihe Ini ersity Ilospitil on \ugust 37 because 
of partial ml st nal obstruction of 4 or 5 days dura 
non Th i as apparentlv due to adhesions from an 
operation fo appendiceal ibscess 3 years previously 
t \ hich time the append x v as not removed but 
the abscess merely orained On admission to tbe 
hospital the patient was in a state of profound shock 
ith a rapid j ulse markedly distended abdomen 
and fxcal vomiting On the basis of the chemical 
changes in the bloo 1 intravenous medication \ as 
commencel Du ing the first a days one liter of 
S per cent sod urn chloride solution and le per cent 
glucose were gi en and 500 cubic centimeters were 
administcrel on the third and fourth days Ntry 
little was giv (.n b\ mouth at this time but the stoin 
ach as washel out repeatedly and enemas were 
given The patient s con 1 tion on the fifth day after 
admi sion had imi rove 1 some but she still had par 
I al obstruction bhe as operated on September i 
md man a ihcsions 11 ere found to be present and 
the gut s t rmly adherent to the old scar causing 
obstruction The adhesions were released and the 
ob tructon corrected lour hund ed cube centi 
meters of the intravenous medication described 


above 1 ere gi en daily for 4 days The stomach 
as ashed out and enemas were gi en v hich were 
now more effectual She imp oved ery much for 
the next few days but on the tenth day after opera 
tiQ she developed a fxcal fistula her \ ou d broke 
town an f the farcaf ftstufa friined tor 4 or 5 days 
an I then closed She improved very rapidly for the 
n«f dijs except for heart attacks Three weeKs 
from the day of operation she de eloped a broncho 
ptieuraoma and died a fev davs later although for 
a long t me previously there had been no symptoms 
ofob tructioa or toxxmia ind the blood v as normal 
Case 10 A colored male aged 12 years was 
admitted to the University Ho pital on August 30 
with symptoms of intestinal obstruction 7 | 

dutatwQ The piticnt las markeJJy debydraled 
the abdomen was greatly d stended the pul e was 
rapid and the patient was n a state of shocK An 
crema i as given but ms n t effectual 
died cub c ce timeters of 5 per cent sodium chi i oe 
olutionand rope centgluco e were given soon alter 
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'idmission A feu hours later the patient uis oper 
aled on An internal hernia uas found uhich con 
sisted of a large portion of the small bonel passing 
through the foramen of W inslow into the lesser pen 
toneal cavit> The proximal loop nas markedK dis 
tended and the distal loop collapsed The hernia 
was reduced and the patient was returned to the 
ward in fair condition Nothing was given bs mouth 
and enemas were ordered as nccessar\ Three hun 
dred and fiftv cubic centimeters of intravenous solu 
tion were given twice dailj for3da>s On the tenth 
day after operation the patient developed a fxcal 
fistula which closed spontancouslv in 3 or 4 davs 
He was discharged from the hospital September 24 
in good condition 

C-ASt II This patient entered the hospital with 
an acute epidemic encephalitis It was characterized 
bv mcdullarv symptoms including an almost total 
paraly sis of the vagus resulting in marked abdominal 
distention due to paralvtic ileus The development 
of the chemical signs of toxaimia sccondarv to this 
ileus can be observed m the table Chloride treat 
ment was commenced and although he <he<l from 
rcspiratorv and renal failure the blood chlorides at 
the time of his death had been brought up to normal 

CvsE 12 k white female aged was admitted 
to the Univcrsitv Hospital March 24 1027 vvith 
a diagnosis of cholccvstitis of several months dura 
tion At operation a verv much inflamed gall blad 
der was found but no stones In addition to a 
cholccvstcctomy the appendix and a cvstic ovary 
were removed Three or four davs following opera 
tion the patient developed a marked paralvtic ileus 
with great distention and began to vomit large 
amounts of brownish material A duodenal tube was 
passed and enemas were given Four hundred and 
fiftv cubic centimeters of 5 per cent sodium chloride 
ond 10 per cent glucose were given twice a day for 

da\ 5 and then 450 cubic centimeters of per cent 
sodium chloride and 10 per cent glucose three times 
a day for days The patient s condition improved 
and she made a satisfactorv recovery 

CvsF 13 k white male aged 60 was admitted to 
the University Hospital February 14 because of 
hypertrophv of the prostate and increasing svmp 
toms of obstruction of 7 months duration On cn 
trance the patient was m very bad condition and 
seemed to be on the verge of urarmia He was given 
large amounts of fluid for 10 day s and then a supra 
pubic cystotomy was done on February 23 The 
prostate was removed on March 8 Following this 
operation the patient was \er\ sick and toxic and 
began vomiting For 3 days the patient was given 
goo cubic centimeters of 5 per cent sodium chloride 
and 10 per cent glucose intravenously Ihe urine 
output became much better the toxic symptoms 
subsided and his vomiting ceased The patient made 
1 verv satisfactory recovery and was discharged 
from the hospital as cure! on kpnl 4 

CvsF 14 This patient entered the hospital with 
vomiting of pregnancy Because of the presence of 
large quantities of acetone in the urine she was 


thought to be suffering from acidosis and was given 
2 per cent sodium bicarbonate by rectum The blood 
chemistry on the succeeding day however showed 
a marletl alkalosis which had probably been aggn 
vated bv the alkali treatment That this was not 
the onlv factor is shown bv the persistence of the 
acetonuna and alkalosis after the (hsconiinwanct of 
alkali therapv 

CvSE 15 A colored male aged 21; was admitted 
to the University Hospital February 13 following a 
gunshot wountl of the abdomen a few hours previ 
ously The bullet had penetrated the abdomen near 
the midlinc just below the umbilicus Immediate 
operation showed ten perforations m the small in 
tc tines and a great deal of blood in the peritoneal 
cavity The perforations were closed and the abdo 
men was drained The patient was in shock when he 
left the operating room Two davs later he became 
much distended began to complain of abdominal 
pain and vomited The chemical findings m the 
blood at this time are shown m the table A duo 
cicnal lube was passed the stomach was washed out 
an enema was given and i 000 cubic centimeters of 
5 per cent sodium chloride and 10 per cent glucose 
were given daily The patient s condition improved 
and he was started on small amounts of water by 
mouth He later developed a huge extraperitoneal 
abscess in the right iliac region which was opened 
on Februarv 25 kt this time the bullet was located 
The crest of the ilium had been fractured and there 
was a huge abscess present which later had broken 
into the peritoneal cavity This was drained The 
day following this operation the patient s abdominal 
wound broke down and his intestines came out on 
the abdominal wall This was repaired immediately 
but the patient w as in a v ery b id condition A liter 
of intravenous solution was given daily for the next 
2 davs and a duodenal tube was passed siphoning 
off X large amount of brownish material The pa 
tient X condition grew gradually worse and he died 
the following dav February 25 A chemical analysis 
of the blood shortly before his death showed it to 
be normal 

C\SE 16 A white male aged o was admitted to 
the University Hospital on March i 1927 with a 
diagnosis of generalized peritonitis of several days 
duration He had had bronchitis for several davs 
previous to his abdominal symptoms \t operation 
a generalized peritonitis was found ind a large 
amount of pus was removed from the abdomen 
Much fibrin was present Cultures were made which 
grew staphylococcus and pneumococcus There was 
no real pathology to account for the generalized pen 
tomtis therefore the operativ e diagnosis was a pneu 
mococcus peritonitis A few davs following the op 
eration a paralvtic ileus developed and the patient 
began vomiting Intravenous medication was begun 
S per cent sodium chloride and 10 per cent glucose 
being used twice daily for days The stomach was 
washed out and enemas were given The patient s 
condition improved The following day 2 per cent 
sodium chloride and 10 per cent glucose were given 
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a liter a da\ for da>s The patients condition 
seemed so much imp o\ed that fu ther ml avenou 
medication \ as stoppe I Fleven da> following op 
eration he dev elope 1 pneumonia and 7 or 8 da\ 
later an emp ema from \ hich \ ere asp atcd 700 
cubic centimeters of foul smelling naterv material 
containing bacillus coli A fc da)s later the chest 
as again aspirated and pu was ithdrawn Th r 
acotom) was no\ performel anl the patient li el 
onl) 48 hours lo gcr dving from a terminal broncho 
pneumonia 

I lift) two cibcs of conditions with a low 
blood chlonde ire reported Most of these ire 
associated with ahiloiruml conditions These 
occurred in less than a ^ears time in a rcia 
tnelj small hospital This high frequenc> in 
tUcatcs that this form of to\Tmia is much 
more common than is generalh realized and 
IS probablj being overlooked in man> insti 
tutions 

\ fall m the blood chlondc«i in such cases 
below 60 milligrams per 100 cubic centime 
ters IS accompamed b) a distinct rise in mor 
t ihl\ if untreated 

3 Ciinjcal indications for (he ordering of 
the ncce sar\ blood chemical teats hy the 
physician irc given 


4 Proper treatment of the patient along 
metal ohc lines in many cases lowers the mor 
tality and makes the indivadual a better nsk 
for operation 
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THE CHOKED LABYRINTH AND ITS IMPORTANCE FOR DIAGNOSIS 
AND INDICATIONS IN BRAIN TUMOR' 

By Tror Dr GUSTA\ AICSjWDER \iessa \ustri\ 


1 r FROM the dngnostic st'indpoint one 
\\ ishes to conceiv e fullv a di'iease beyond 
the anatomical borders of the organ of 
hearing the sj mptoms must be classified into 
the follo^\lng groups (i) sjmptoms as re 
vealed b> endoscop> together with disturb 
ances of function of the ear (2) mastoidal 
s\ mptoms (3) cerebral s\ mptoms and (4) 
general s\’mptoms 

The examination of the patient must be 
adapted to such grouping The diagnostic 
importance of the ear examination is charac 
tenzed by the fact that two of these (our 
groups concern the ear We may sa> that our 
diagnostic and therapeutic success with intra 
cranial otogenous diseases is due to this 
s>stematic arrangement of the examination 
and that on the basis of the complete con 
sicleration of such s>mptomatolog> the diag 
nosis follows as a natural sequence 
Il> degrees it has been found that a whole 
senes of ear findings may be considered char 
actenstic of certain intracranial changes If 
the cerebral and general symptoms in a cose 
point to an otogenous complication the car 
findings alone mav help us to localize to a 
certain degree the complication in the cranial 
ca\it> When otolog> became of importance 
in neurological surgerj it became necessarj 
not onl> to stud> exactlj the findings of the 
ear but to broaden our knowledge bevond the 
dominion proper of otoIog> into neurology 
Howe\er the diagnostic importance of ear 
imdings is recognized when one can localize 
intracranial di ease b> means of them in con 
junction with the cerebral and general s\mp 
toms Thus sinus phlebitis is indicated by 
the sudden cessation of ear suppuration Sup 
puration of the attic suggests an abscess of 
the temporal lobe suppuration of the antrum 
with retention suggests a para otitis interna 
and h>potjmpanal suppuration espeaallj 
with hjpotjmpanal cholesteatoma suggests a 
bulbus phlebitis and a bulbus thrombosis 
Postmastoidal pain indicates a perismous 

P M t dbef th Cl IC 6 Ith Am 


abscess and labyrinthine suppuration suggests 
a cerebellar abscess Of course we cannot 
diagnose such intracranial diseases b> mean* 
of the ear findings alone but the> gi\e us a 
reliable indication to the proper diagnosis 

In all of the examples mentioned the affee 
tion of the car indicates the primary disease 
and the intracranial complication will m 
dicatc the secondarv disease mz the mtra 
cranial symptoms art subordinate to the ear 
s\ mptoms 

Notwithstanding the abo\e conditions it 
may be that the ear findings and the cerebral 
complex of symptoms are co ordinate to each 
other since we find the same symptoms with 
abscess of the temporal lobe as with a gumma 
or with a tubercle of the temporal lobe or 
with a cerebral hxmorrhage m the temporal 
lobe In such cases the ear findings arc sug 
gestiN c of an abscess The findings of a florid 
ear suppuration together with cerebral symp 
toms which point to the temporal lobe will m 
dicate an abscess of the temporal lobe rather 
than some other anatomical change Also 
under such circumstances the ear findings will 
support us in answering the following ques 
tions 

1 Is there an otogenous intracranial sup 
puration or an anatomical change? 

2 In what part of the intracranial ca\ity 
are the changes localized’ 

Quite different are the premises with cere 
bral neoplasms for there irrespective of the 
cases in w hich an acoustic nerv e tumor begins 
to grow m the depth of the auditory canal 
the cerebral disease will represent the primary 
change and the affection of the ear will rqire 
ent the secondary change m such instances 
the ear disease is subordinate to the cerebral 
disease If otology is to do service in the diag 
nosis of brain lesions and aid m determining 
surgical indication we must endeavor to find 
out with what frequency certain neoplasms 
of the brain are associated with characteristic 
changes m the ear so that no matter whether 
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climcil bram s\ niplom> h i\ c been 'tsttrl unttl 
or not the ear linding^ will cnabft, ui (i) to 
decide whether or not there is i ccrtbral 
disea c (2) to dct.uk whether the ihingcs arc 
functjonal or organic and ( ?) to isrert iin the 
cat of the cerebral atTcction 

The ear hnding'' howeaer can attain such 
high importance in the diagnosis of the brain 
neoplasms on!\ if m the hrst place it is pros cd 
that the ear shows changes in a considerable 
percent ige of brim neoplasms and second if 
it is prosed that the changes of the ear are 
characteristic for cerebral neoplasms of cert un 
localization J Fischer studied the c <jues 
tions b\ the clinical and anatomical cxamma 
tion of a large number of brain neoplasms m 
numerous instances he repcatedlv and at 
regular intervals examined certain eases Ue 
have the ear findings m a number of cases 
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before and after a brain operation In some 
of these the neoplism was expo ed and 
removed surgicalK and in others we had 
to bTtisfj oursehe with a pressure relieving 
opcrition 

It would be wrong to a sumc that all lural 
change belong to the s> ndromc of the choked 
cir ilthough hc cannot dent that a hnun 
neopl i m of an\ localiz ition ma\ be the cause 
of a choked labvrmth However the do cr 
topographic allj the brain neopla m is to the 
cir ind more particularlv so to the inner car 
the more directly ma\ the changes of the ear 
develop as the neoplasm it elf mav involve 
the eighth crania! ner\ e and the labv rinth or 
the pathologico anatomical change m the 
neoplasm it elf (ha'morrlnge degeneration 
cast formation proliferation of the connective 
tissue etc) ma> extend into the labjnnth 
Under such circumstances it will be difficult 
even «n[K)ssible to separate the consequences 
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of obstruction from the other changes Hon 
e\er it is the object of this piperto tr\ to 
prove the possible presence of a choked cir 
For such a purpose the most suit'ib't case 
of cerebral neopH'im is the one the farthest 
from the ear The method of discovering the 
choked car b> clinical examination must con 
sist therefore in ascertaining the changes of 
the car which occur with neoplasms found 
nithm the anterior and middle cranial fossa 
Onl> with such experience may we undertake 
to learn the components of the choked car 
in the presence of such affections as ccrebcllo 
pontile angle and acoustic nerv e tumors 

Before going into the discussion of this 
group I should like to give a short report on 
the anamnestic s\ mptoms of the choked car to 
be found during the examination of the car 
and upon the necessar) extent and course of 
such an examination 

^\hat arc the symptoms of the choked ear^ 
In the histor> of the case wc ma> learn that 
deafness has developed slowlv often with 
remissions at first to temporary normal hear 
ing Deafness usually shows however a dis 
ttnet progression whereas acute detenorations 
are seldom found Such s>mptoms present 
a great contrast to the changes of the ear ap 
pcaring with tumors of the acoustic nerve 
which are characterized b> rapidlj occurring 
permanent deafness Subjective noises are 
common in almost all cases and in a majontx 
of them a high sound is heard 



1 1 4 Tumor of the muldle fo a Not opented upon 
Chokevl lal \ mth Hxmoirhakc m the internal auditor^ 
meatus h exudate in the seal® e and m the cochlear 
canal Dc 

Examination shows a labvrmthinc affection 
which cannot alwavs be difTcrcntntcd from 
other labvrinthinc affections Ihus the upper 
limit of hearing is stronglj diminished while 
the lower limit of hearing is not grcatlj dim 
inishcd I here are also cases in which with 
comparati\cl> little diminished acuteness of 
hearing the conduction of sound by the 
cranial bones is strongl) reduced Such pc 
culiar findings maj also be present with luetic 
lab>rmthineafiections and with injuries of the 
head Habcrmann found reduced conduction 
of sound b\ cranial bones for low tones and 
Cradcnigo reports a considerable increase of 
electric irntabilitv of the cochlea but Fischer 
was unable to confirm these findings 

J he labyrinthine s> mptoms consist of spon 
taneous nystagmus vertigo reduced sense of 
equilibrium changes of the labj rinthinc reflex 
excitabiht) and in addition thereto wrong 
pointing in the pointing test abnormal and 
atvpical falling reactions disturbances of the 
eje muscles and disturbance of muscle tonu« 
reactions 

A\e often meet with vertigo in the anam 
nesis of brain tumors of the anterior and 
middle cranial foss'e This however is usually 
of slight degree The attack is not fully dc 
\ eloped and the patient therefore cannot state 
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(Brunner Babinski) and hterotraction (Brun 
ner) disturbed sensibility and a disagreeable 
perception of smell and taste 

4 Objecti\e symptoms during the vertigo 
inabilit\ to walk in the direction of subjective 
rotation (the patient in the state of vertigo 
moves m the opposite direction to that of 
rotation) The patient will stand facing op 
posite to the direction of apparent rotation 
he will incline the axis of his bod> m oppo 
sition to the axis of rotation and he will look 
for a place to he down endeavoring with all 
possible muscular exertion to get hold of solid 
objects in order to protect himself from injury 
b> centrifugal action 

5 Subjectiv c symptoms after the attack of 
V ertigo There are no symptoms after a slight 
attack of vertigo but after more severe or 
longer attacks there is numbness and a tired 
feeling However there is no disturbance of 
consciousness and in the case of labjnnthine 
vertigo (contrar) to other t>pcs) the patient 
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himself is able to report all the details of the 
attack and its symptoms including the aura 
and duration of the attack After a more 
severe vertigo there is a sense of nausea and 
apparent rotation An apparent mov emtnt of 
the surroundings may still be observed to a 
slight degree after the attack although in the 
opposite direction 

6 Objective symptoms after the attack of 
vertigo of a slight degree consist m more or 
less distinct disturbance of equilibrium and 
temporary disturbance of gait after violent 
attacks we note convulsions clonic spasms 
and vomiting In the case of labyrinthine 
vertigo vomiting always occurs at the end of 
the attack and is a symptom of sev ere v ertigo 
Rotarj vertigo during an attack may be 
accompanied by tactile vertigo However 
the Utter may exist without the former 
Tactile vertigo has been thoroughly investi 
gated by Brunner He distinguishes (i) 
tactile vertigo with delusions on the location 
of objects within the tactile area and (2) 
tactile vertigo with delusions as to location of 
the patient s own body In the latter group 
he also includes lateropulsion It is a striking 
fact that rotar> vertigo is frequently a symp 
tom in cases of frontal brain tumor How ever 
there are also cases of tumor of the middle 
cranial fossa with rotary vertigo 

Spontaneous njstagmus is a t>pical s>mp 
tom of brain tumors which produce the choked 
ear Intracranial pressure as a whole mav 
cause spontaneous n>stagraus centrally In 
such cases the spontaneous nystagmus only 
indicates the intracranial disease as such In 
connection however with the functional tests 
of the peripheral ear and the cerebellum the 
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detiil because be doe not notice them He 
will often sptak of an uncertun nn i. >f 
aortujo of motor unctrt iint\ numhne etc 
In \trti„o produced b\ turninp m the mi 
joritv of ca c the ippirent rotati m 1 pro 
jeeted to the surrouiulint.'. of the piticnt It 
follows the direction of the quick component 
of the spontincous n\staRmub uhercis the 
reaction moxements of the patient follow thc 
direction of the low comjionent Be hxikin^ 
in the direction of the quick com/ionent the 
degree of aertigo will be incrca cd \ detiilcil 
cle cription of the \crti o found with the 
choked car would be 1 repetition of that given 
for vertigo jn labvnnthinc di case 

Ue must know the dctiils of hlnrinthinc 
vertigo thoroughiv for if the patient In onh 
rare attacks we will not be able to «;cc them 
and note the objectiv c phcnomcni B\ means 
of experimcntiilv produced vertigo otolog> 
his made us ic/uiinted with the missing 
details In experiment il vertigo vvt are ible 
to observe ill of the detail which chirictcrizt 
weak medium and strong labvnnthinc verti 
go Then b\ tompiring the svmptoms that 
w ere found in experimental v crti^o with those 
symptoms reported b> the pitient wc will be 
able to saj exictlv whether the piticnt is 
suffering from a slight or from 1 cvcrc vertigo 
without luving actualK seen the patient in an 
attack 

In everv case of vertigo we must sq)arate 
the patient s subjective and objective sjmp 


toms In experimental vertioO the symptoms 
must be divided into four groups subjective 
and objective svmptoms during and after 
attacks of vertigo Iwo additional groups 
mu t be added in vertigo occurring as the re 
suit of a pathological process inasmuch as an 
lura IS usually present Ihce include the 
subjcetivc and objective symptoms of verti 0 
which occur during the aura It is necc sary 
therefore to group all of the anamnestic state 
ments made by tlic patient about his vertigo 
within the c ix group 

I Subjective ymptoms which occur dur 
in the luri before an attack pychic and 
mol »r txhiii tun lo ol appetite sudden 
ehange of increa t or dcercv e in acuity of 
h(ann„ amf aeiite change of the subjective 
noi t Such noi c in the car nnv di appear 
biiorc the at faik of \ erpgo or if there were no 
uch noi e they mav ai)j)etr is a prthmmarv 
vmptomof verti 0 (more particularly sowith 
V i omotor vertigo of the labyrinth) or finally 
uch noi e nnv be incrca crl to an enormous 
decree as hovling and roaring (with arteno 
clcr >tic vertigo) 

Objective ymptoms of the aura pale 
IK in other ea e hectic redne of the 
cheek hollow eve )cket lack deportment 
lirid or } I g ut and a dislike of walking 
I Subjective svmptoms with the attack of 
vertigo ipparent rotation of the patients 
urroundiHj, or of his own body changed 
location of the objects of the surrounding’s or 
the lloor (vertigo by touch) lateropul ion 
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(Brunner Babinski) and laterotraction (Brun 
ner) disturbed sensibilit) and a disagreeable 
perception of smell and taste 

4 Objecti\ e s> mptoms during the vertigo 
inability to walk in the direction of subjectuc 
rotation (the patient in the state of \ertigo 
mo\es in the oppo<;ite direction to that of 
rotation) The patient will stand facing op 
positt to the direction of apparent rotation 
he will incline the axis of his bodj m oppo 
sition to the axis of rotation and he will look 
for a place to he down endea\onng with all 
possible muscular exertion to get hold of solid 
objects in order to protect himself frominjur> 
b> centrifugal action 

5 Subjectu e symptoms after the attacl of 
\ ertigo There are no sj mptoms after a slight 
attack of \crtigo but after more sacre or 
longer attacks there is numbness and a tired 
feeling Howe\er there is no disturbance of 
consciousness and in the case of lab>nnthine 
scrtigo (contrar> to other t>pes) the patient 
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himself is able to report all the details of the 
attack and its symptoms including the aura 
and duration of the attack After a more 
severe vertigo there is a sense of nausea and 
apparent rotation An apparent movement of 
the surroundings may still be observed to a 
slight degree after the attack although in the 
opposite direction 

6 Objective symptoms after the attack of 
vertigo of a slight degree consist in more or 
less distinct disturbance of equilibnum and 
temporary disturbance of gait after violent 
attacks wc note convulsions clonic spasms 
and vomiting In the case of labyrinthine 
vertigo vomiting always occurs at the end of 
the attack and is a symptom of sev ere v ertigo 
Rotary vertigo during an attack may be 
accompanied by tactile vertigo However 
the latter may exist without the former 
Tactile vertigo has been thoroughly investi 
gated by Brunner He distinguishes (i) 
tactile vertigo with delusions on the location 
of objects within the tactile area and (2) 
tactile vertigo with delusions as to location of 
the patient s own body In the latter group 
he also includes lateropulsion It is a striking 
fact that rotary vertigo is frequently a symp 
tom m cases of frontal brain tumor How ever 
there are also cases of tumor of the middle 
cranial fossa with rotary vertigo 

Spontaneous nystagmus is a typical symp 
tom of brain tumors which produce the choked 
ear Intracranial pressure as a whole may 
cause spontaneous nystagmus centrally In 
such cases the spontaneous nystagmus only 
indicates the intracranial disease as such In 
connection however with the functional tests 
of the penpheral ear and the cerebellum the 
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‘^pontancoub n>stagmus nTi> ilso bt of great 
\aluc in the lotali/ition of the intncnnnl 
tumor For this purpo c ho\\i.\cr all dttail 
of the ‘Spontaneous m sta^nius must be con 
idered Onl\ one uho Ins the skill and c\ 
penente to ohscr\ e ctai-tlv the eight points of 
pontancous n\stagmus which I empha i/td 
\cars ago \ ill be able to utih^e it as a diag 
n a tic ud and a \ alu iblc j mptom in the w i\ 
of locihzation I hr ci^ht points that }ii\c 
to be c t ibh hed in considering sjxmt incous 
n) lagmos are the follow ing 

I /he assncntion or di solution of the 
spontaneous n\stigmu \i 7 whether >r not 
It is con tant in rcgird to direction amiilitudt 
frtqiicnc\ and intcnsit\ 

Ihefl/rutim to the rtpit t f the left 
upward ind oblique 

^ lorm of mnti m rotating triighi 
ombincd 

4 lhc\c)ocit\ measuredU the iiumbcn f 
n\ tagmic frokc in the lime unit (m« re than 
100 strokes ripid 40 to 100 trike nicilium 
under 40 strike lowi 

\mplitu II -to ir c me liuni ind null 
stroked 

( Inttn it\ low medium ind hi hist 
degree ol intin it\ ue irduv t > \lix indtr In 
the slighte t (ie ret the pmtineou na tig 
mus 1 \i iblc onl\ when lookm^ in the <lirtc 
tion of the quick eomjiinents m the medium 
degree the n\ ta„mu 1 il > \i iblc when 
looking strucht ahe id in the liighc I dc^-rte 
0/ inten ita (ht n\sti mu remain m iblc 
when /ookin„ to the < ther idt \i/ I nv ir I 
the slow eompment huHc it i imkiwiKlent 
of the (lireetion in which one 1 ok 

7 Ihe tluradon < f the nisfagmns When 
spontaneous /nstagmus 1 ob cneil for i 
longer time it m i\ cither 1 1) remain the inie 
Ib) ell appear periodic illv or ft) bemirt pn 
iiounecd gradualK epeeulU b\ rejM-atedlj 
turnin^ to the side 

8 Ihe readme s of the nv fa"mus which 
al o mtludts the motor nistagmu mentioncfl 
bj Brunner 

If we onsider the details of spontaneous 
njstagmus fhec maj help to determine a fun 
damental localization of the patholooj 

I irst of ill we know that a violent sponta 
neous nystagmus may be caused only hv acute 


severe changes of the peripheral labvrmtl 
(injuries and foudroy ant suppuration) ani 
tJi It tv ui under such circumst mces the sev er 
itv of the symptoms together with the spon 
t incous nystagmus has usually dimmishei 
bv the end of the first week Ihe maxuna 
tv pt of spontaneous nv stagmu on account 0 
It tluraljon alone will aJlou us to condud 
tint it IS due to a cenlrii disease An ex 
tended traight n\sta„mus inihcatcs centra 
thm„e near tlie nucleus of \on Bcchtercn 
while a trai^ht ind v crtic il ny stagmus point 
to i <li ta t within the reach of the posterio 
lon^ituelinal bundle Spontaneous n\ stagmus 
however i a thnical ymptom will have ful 
i^niticinet only in connection with the labv 
riiifhine rtfltv tvtifahihfv 

I ht proper examination of the hbv nnthmi 
redtx cxeitabilitv consists of four diffcren 
cximination the rotation caloric mcchani 
i il imlgilvanit excitability tc ts 
} ximination in the rotarx chair reveal tli 
mov il)ilit\ of the labyrinthine epitheliuni 
the c done cximiiulion reveals the movini 
iikI llowing eapacitv if the end ihmphs th 
mechanic il examination rex cal the condidor 
of the labvnniliine cip ule and thegalvann 
ex imm ition rcvcil the condition of the nerve; 
of the pcrqiheril labyrinth 

I or year our effort have been to go fron 
the origin illy ipjilicd ni iximal excitability tt 
the minimal cx it ibilitv Du wa fully at 
tamed by Kobrak method of minimal ex 
(ilibihfv tnd b\ Kobrak s conception of thi 
1 1 e of production of the ny tagmus Thu: 
we. !u\c attained an exact foundation foi 
txammmg the I ib\ rin thine ovcrexiit ibilitv a 
very import int condition in the diagnosis ol 
brum tumors 

When eximinin^ the labyrinth m the ca c 
ot brain tumor Fischer m iintam that \ e car 
peak of a p ithoiogic il reflex excitability only 
if there is al n a spontaneous nv tagmus al 
the ime time Ihu he found the labs 
rinthine reflex exeitability changed patholo 1 
c illy in 140(41 cases of cerebral tumor Fix i 
other case m yyhich the examination of thi 
external tar showed pathological change but 
no pontancous ny stagmus htclas ified among 
the normal ea e in rej,ard to labyrinthine 
reflex excitability 
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As to the important details of his cases 
Fischer reports the follo^\lng ‘ In most of 
the cases ^^e ha\e to deal ^ith an increased 
excitability inasmuch as both the latency is 
shortened and the n> stagmus lengthened (7 of 
9 cases) The o\erexcit'ibilit> in almost all 
cases refers to both sides so that this symptom 
is of no importance in localization and can be 
considered onl> as the expression of increased 
intracranial pressure — a s\'mptom of obstruc 
tion If the increase of pressure in the skull 
caMty becomes intensive very rapidlj or if 
such increased pressure is observed for some 
time the initial overexcitabihty of the hbj 
rinthme reflex excitabilit> ma> graduallv 
dimmish This is analogous to the other re 
flexes which will increase as long as the condi 
tion of irritation persists whereas withparal 
jsis thej will dimmish or disappear In m> 
material of 9 cases having a pathologically 
changed irntabihtj I could observe onl> 
cases with irritabilit> below the normal The 
one case was a frontal lobe tumor which at the 
beginning produced an ov crexcitabiUtj of both 
hbvnnths and onlv repeated otological in 
vestigations showed an excitabiht> below the 
normal Ihe other case was an endothelioma 
of the dura which had compressed the greater 
part of the temporal lobe and which was ac 
companied by a proliferation of the tumor 
substance into the petrous bone I could in 
this case establish chmcall> an excitability of 
the affected side below the normal and an 
ov erexcitabihty of the contralateral side Se 
rnl sections made through the ear m this case 
did not show any changes in the nerv ous laby 
nnthicus nor in the ganglion nor in the 
terminal places whereas the spaces of the 
middle ear were filled with tumor substance 
and the t>mpanic membrane was considera 
abl> thickened as a result of the tumor in 
filtration In discussing the histological find 
mgs of these cases I stated that the tumor 
masses had rendered difficult the conduct of 
irritation and that this fact was the cause of 
the underexcitabilitv and more particular!) 
of the V er> much prolonged latent period 
Txammation m the rotarj chair will some 
times give valuable information about the 
choked ear Reflex excitability ma> thus be 
maintained with no calonc excitabihtj or 
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reflex e\citabilit> mav be absent whereas 
caloric excitabihtj is maintained 

In the presence of increased intracranial 
pressure the sensation after turning maj be 
disturbed (Fischer) Eagleton under such 
circumstances found reduced excitabihtj of 
the reflex within the sphere of the vertical 
semiarcular canals In neoplasms within the 
postenor cranial fossa the greatlj increased 
intracranial pressure places the labj rmth 
cntirelj out of function Especiallj with the 
circumscribed subdural or arachnoid accumu 
lation of fluid upon the anterior surface of the 
cerebellum and the brainstem the reflex ex 
citahilitj upon rotation maj be greatly dim 
unshed In general v\ e must be v erj careful 
in examining m the rotary chair patients who 
are suffering from a brain disease Too vigor 
ous turning maj have serious consequences 

Spontaneous past pointing is known to be a 
ch iractenstic sjmptom of neoplasms of the 
cerebellum However Fischer found spon 
taneous past pointing in 4 of 44 cases of brain 
neoplasms of the anterior and middle cranial 
fossa and m 3 other cases found an atjpical 
pointing reaction He could not decide wheth 
er or not in these cases he had to deal wath a 
distant lesion of the cerebellum Nev crtheless 
It IS established that spontaneous past point 
ing dots not come within the scope of choked 
labjnnth 

In only cases of 44 Fischer found an 
atypical falling reaction The tonus reaction 
of the arm according to which the sensation 
of gravitv of both sides of the bodj is sub 
jcctivel) changed due to labj rinthme irrita 
tion is of no practical importance for the 
diagnostic examination of brain tumors 

When examining spontaneous nystagmus 
we must pay attention to anj evident paraly 
SIS of the e> e muscles as this often occurs w ith 
increased intracranial pressure more particu 
larly on the rectus externus In such cases 
the ev e w ith the labj rinthme reflex wall make 
stronger strokes m the direction of the paretic 
muscle than the unaffected eye thus simulat 
ing a di'=isociated njstagmus In all cases m 
which paraljsis of the eje muscles is caused 
by a lesion of the nucleus the eve upon the 
paralyzed side will lag behind m the caloric 
test and thus the stroke of the healthy eye 



368 


SURGLP\ G\NECOLOG\ A^D OBSTETRICS 


will be stronger If on the other hand the 
disturbance of the e\e muscles is due to a 
lesion in the penpheni portion of the nenc 
the nvstagmiis will be associated with irnta 
tion of the laba rmth 

Of further clinical importance is the par ih 
sis of conjugite mo\emcnts of the ejes 
Fischer mentions groups the horizontal and 
the \ortical Paral\sis of conjugate moac 
munts of the c\ e to cither side ma\ be cau etf 
b> a disturbance in the pons or m the cortex 
The pathoIo"\ in a ca e of paral\ is if con 
jugate mo\emcnt to either side due to a 
lortical Ic ion is ilwi\» found at the ba e if 
the. Ltond front il ron\olution m the g\rus 
ati^uhris ir about the ii sun calcanm of the 
occipital lobe In the ca e of a brain tumor 
which exhibits rc triction of hori/onlal ocul »r 
moxemtnts wc must Jir t ascertain whether 
or not we base to deal with a parahsi of ton 
jugitt moxemmts or with a parahsis of the 
mu c!o It oil With pontile panKsis no ex 
penmental n\ tagmu will be produced in 
ca ts in which the ]ah\nntbinc rclkx arc 
tqualh interrupted When the latter is in 
jured through a tumor the quick omponent 
will di appear whereas the low component 
will per 1 t 

Jhus U inn\ could product b\ rotition 
onh the loc component of nestagmiis in a 
patient with a panljsis ot conjugite ino\e 
ments In this ci t at the climix of the 
disease movement of the eves could nit be 
produced m an\ other wa> thin bv xtstibular 
irritation \utopsj revelled a luetic inliltn 
tion of the corpora quadrigemina down to the 
pons On ih principle that spontincous ind 
re/)e\l> produced nvstagmus were lickin„ 
Bannj a sumed that the motor tract for c>e 
movements w is destrov ed it the lev 1 of the 
visual centers or between the latter and the 
nuclear rC;,ion On account of the irritibilitv 
of the Iibvnnth it was out of the question to 
determine whether the nucleus was fuH> or 
almo t full) intact whereas in paraUsis of 
horizontil conjugate movements the dis 
ttnction between cortical and pontile lesions 
ma> be cliscu eel Such differential diagnosis 
does not come into consideration in paral>sis 
of vertical conjugate movements because wc 
do not know of anj area in the cerebral cortex 


which when destroy ed will produce such a 
paralvsis Therefore we can conclude that 
this symptom is of great localizing value in 
tumors of the midbrain In such cases there 
usuall> IS a spontaneous nystagmus m the 
opiMJsite direction hence with paraljsis of 
conjugate movements of the cvcs upward a 
downward vertical nv stagmus and tcc crsi 
will be pre ent 

ff the tumor reaches further caudad for 
in I incc into the region of the nuclei of the 
eve mu tie or into the fasciculus Ion itu 
ilinali po tcrior then a combination of paral 
vsis of the vertical and horizontal conju^^ate 
movements mav be pre ent In such a case 
the quick component of the nvstagmus will be 
mi ingwhen flic labvrinth is being examined 

The t arc all oi the car svmptoms which are 
ob erved m ca c of bnin neoplasm ami we 
must now inquire how much the individual 
lindm^s change clnractcn ticallv if we group 
the ntopi i. ms according to their location 
uch is iho c of the anterior posterior and 
middle crjmil /o«sx It goes without savin 
tint the chingts m the ear will be more de 
vtlopei! tvpicii and frequent the nearer the 
tumor 1 t the car However if wc wi h to 
studv the c Inked ear we must extliidc all 
ca e in which the tar was attacked by the 
ncopla m directl) citlier —as i the case with 
minv tigiilh nerve neoplasms -b) the growth 
of the tumor into the depth of the inner ear 
or is Is the case with tumors of the cere 
helium and cercbcllopontile angle — bv the 
spreadin" ol the ncopla m from the brain into 
the car Of cour e m such case there are 
igns of coii^e tion m the inner ear but onb 
after having suflicicnth estabh hed chnicallv 
ind an it imcillv the picture of the choked 

tar arc we able to differentiate the chan e of 
the eir caused bv obstruction from the other 
changes of the ear due to direct exten ion of 
the neopl ivm into the cir In the hrst place 
we must investigate such dunces of the ear 
a have been dircctlv cau ed bv the brain 
neopfa m ini hr such an in\e tioatiou the 
most 'wutablc cises will be tho t m which the 
neoplasm i farthe t from the inner auditor) 
canal 

I wish to state the following with rCoirri to 
changes of the ear associitcd with neoplasm? 
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of the frontal lobes of the brain the midbram 
and finalK the cerebellum and the brain'item 
excluding the cases of direct extension of the 
neopla'sm into the ear 

In neoplasms of the anterior and middle 
cranial fo^sx Fischer found ear changes m 77 
per cent of 44 casea m 60 per cent of all cases 
the cochlea \\ as disturbed and in the majoritj 
of cases the disturbance uas on either side 
In Q cases the cochlear affection showed a 
distinct progression The lab\nnth was dis 
turbed in 60 per cent of the cases often with 
oxerexcitabilit; and more rarel> with under 
excitabilitx In 4 cases there was \iolent 
spontaneous nystagmus without xertigo and 
in 4 cases there w as spontaneous past pointing 

1 XCOPT \SMS OF THE FrONTU I ODES 
OF TIIZ 

\\ c frequenth find slight difficult> of hear 
mg similar to that of the inner car with 
decrea e of the upper tone limit and insula; 
and sometimes \arMng acutene s of hearing 
\.mong the labxrinthme symptoms the dis 
turbances of equilibrium stand out most prom 
inentl) Fi«cher has collected the carK litera 
ture on this subject (Wernicke Moeli and 
Nothnagel) and has found that Bruns was 
the first to point out the similaritv of dis 
turbances of equilibrium which appeared with 
tumors of the frontal lobe to that appearing 
with the ataxia due to diseases of the ccrc 
bellum Bruns a sumed that the frontal lobe 
had the importance of a static locomotor organ 
which was in function superior to the cere 
bellum 

The anatomicoph\ siological foundations of 
frontal ataxia haxe been repeatedlx inxesti 
gated Bruns Anton Zingerle and Kleist 
assumed that the frontal brain constitutes a 
center for the xoluntarv motions serving to 
maintain the equilibrium and that the im 
pulses coming irom this, center are conducted 
to the cerebellum as a co ordination center b\ 
wa> of the frontopontile cerebellar tracts 

\ccording to Flechsig and others there exist 
fa'jciclex of fibers extending from the frontal 
brain through the pons to the cerebellum 

ernicke cxidains the frontal ataxia b\ a 
paralvsis of the muscular apparatus of the 
trunk the centers of which are localized in 


the frontal lobes He supports bis assertion 
h\ the investigations of Munk and Mevnert 
who attribute the strong development of the 
frontal brain m man and anthropoids to their 
upright position According to later mvesti 
gations (Sherrington Vogt) such opinion has 
been rcfutc;d On the other hand man> ob 
servers believe that ataxia present in frontal 
lobe tumors is caused b\ the intracranial 
pressure exerted on the cerebellum and the 
brainstem If ‘;uch is the case homolateral 
disturbances of co ordination should be prov cd 
with frontal ataxia m the same waj as with 
cerebellar ataxia since w e do not hav e to deal 
with bilateral extension of the neoplasms 
\taxn IS an essential svmptom for the local 
ization of tumor of the frontal lobe I ischcr 
found tumors m q of 4^ cases of cerebral dis 
turbed equilibrium In 8 of thcst 0 cases 
there was a neoplasm of the frontal bram 
One patient had a tumor of the corpora quad 
ngemina If besides disturbances of equihbri 
urn there are still other svmptoms referable 
to the ear the differential diagnosis between a 
neoplasm of the frontal lobe and the cere 
bellum nnv become a era difficult In the 
end w c must alw av s distinguish frontal ataxia 
from cerebellar ataxia Bilateral disturbance 
of co ordination of the same degree will speak 
for frontal lobe ataxia Horaolateral or at 
least bilateral disturbance of co-ordination 
not of the same degree speik for cerebellar 
ataxia Moreover normal acuteness of hear 
ing normal labx nnthme excitabihtv and no 
spontaneous nv stagmus speak for frontal 
ataxia and against ccrebcMar ataxia In 
general impaired hearing and labv nnthme 
ovcrexcitabilitv point to a neoplasm of the 
posterior cranial fossa Fischer however 
recentl> saw ^ cases in which such s)mptoms 
were found with a frontal bram neoplasm 
Spontaneous past pointing which Katkfors 
sa>s appe irs with cerebral neoplasms maj be 
explained b\ the pressure exerted on the cere 
bellum It IS clinicalh characterized bv alter 
nating spontaneous past pointing or b} the 
appearance of a w eaker pointing reaction w itli 
one or both extremities to the outside and a 
stronger reaction to the inside 

In cerebral neoplasms there should be cere 
bral past pointing whereas other cerebellar 
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symptoms ire miSbin? In ^ of his recent 
cases of frontal bnm neoplasm Fischer did 
not find an\ cerebral past pomlinj, and to 
him It IS not surprising since he has already 
proved by his investigations that spontaneous 
past pointing mav even be missing with cere 
bc-llar neoplasms Marburg has demonstrated 
cerebellar ataxia as the summary of 3 groups 
of disturbances 

1 Disturb ince of innerv ation fdysmt-tna 
hjptrmttria) Such disturbance is tested by 
means of the linger to nose test finger to 
finger test knee to heel test bj walking on a 
line and bj walking with one leg crossed in 
front of the othtr 

2 Disturbed continuity of muscular con 
traction - astasi i Jhec di (urbintes are 
characterized bv insecuritv shaking st iggcr 
mg and even filling 

3 Disturbances in the order of motims — 
abjngern — characterized b\ thestavingbehiml 
of the trunk when the patient walks aheui 
The same thing is observed when the patient 
wishe to sit up from a 1 \ ing position He will 
then raise his legs unneccs&aril) high from 
the bed 

Normal acuteness of hearing or slight uni 
lateral or bilateral or varvmg dctrcasc of 
hearing speaks for an afTcttion of the fron 
tal brain There is no spontaneous m tag 
mus or but a slight one with frontal brain 
neoplasms whereas i marked coart and 
straight nystagmus of high intensify 1 found 
with affection of the posterior craniil fossa 
With frontal lobe proce ses there is ti ually 
slight pontaneous mcJmation to fall without 
any characteristic localization while with 
disea es of the cerebellum there is ilway an 
inclination to fill in a certain direction With 
affections of the vermiform process and the 
middle lobe of the cerebellum the patient is 
mclmed to fall backward or forward \ lolcnt 
characteristic attacks of labyrinthine vertigo 
as rotary or tactile vertigo with spasms 
vomiting etc from the onset of brain svmp 
toms inJicate an infection near the posterior 
cranial fo sa whereas slight vertigo indicates 
an affection of the frontal brain An early 
appearance of a choked discwithseverevisual 
disturbances speaks for an affection in the 
po tenor cranial fossa 


2 Nfoplashs of the P vrietal Lobe 

\ND Tin: Internal Capsule 

Fischer was able to show quite clearly that 
in these cases the ear symptoms depend upon 
the other signs of obstruction Among 10 pa 
neial brim ncopla ms he found the ear to be 
normal m t cases with no symptoms of ob 
struction On the other hand he ascertained 
that particularly m the case of parietal brain 
ntoplisms the car symptoms appeared and 
grew clearly stronger as the intracranial pres 
sure mere led Such ear symptoms were 
minifc ted b\ reduction in hearing ability 
shortened conduction of sound by the cranial 
bones mill cd upper limit of sound and 
spontaneous nvstir,mus With neoplasm of 
the piricfai lobe there arc sometime dis 
turlnnce of the ensc of touch and position 
Disturbed hearing may be the consequence 
of obstruction or it mav be a localized svinp 
tom With exten ion of the neoplasm to the 
auditory (ortex of the temporal lobe Deaf 
ne of cortu il origin always involve both 
sides und is u ually only slight Unilateral 
deafnts therefore speaks for symptoms of 
obstruction in the peripheral organ If deaf 
ne s signilic a localized symptom there are 
usually no symptom of labyrinthine excit 
ability or defect of the labyrinth 

3 Nrof LvsMs OF TiiF OcciPiTVL Lobe 

Here symptoms of labyrinthine e\citabilitv 

will appear more frequently than tho c of 
cochlear excitability of the neoplasm on the 
certbclluni W ith no intracranial pre sure 
the ear is founii to be normal In neoplasm 
of the occipital lobe change in the eye ire 
of course much more valuable as localizin 
aid than are change m the cars The laby 
rinthine reflex excitability docs not help m 
thediagno 1 since ovcrcxcitability and under 
excitability of the labyrinth may appear either 
with general intracranial pre sure or with dis 
turbance in the neighborhood of the cere 
bellar fibers 

Dagleton asserts tint increased intncraniai 
pressure lead to a decrciscd excitabhty of 
the vertical semicircular canal It mav be 
entirely excluded with localization in the 
posterior cranial fossa This symptom is cer 
tainly a general one and does not permit of 
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iccurate localization According to Eagleton 
an accumulation of cerebrospinal fluid above 
the portion of the anterior surface on the 
cerebellum ^\hlch is opposite to that of the 
posterior surface of the petrous portion of the 
temporal lobe produces the following symp 
toms diminished duration of the turning n>s 
tagmus exclusion of both vertical semicircular 
canals and spontaneous past pointing Later 
on the spontaneous past pointing will dis 
appear means of lab>nnthine imtation 
however it will not be possible to produce 
past pointing m the direction opposite to that 
of the former spontaneous past pointing Ac 
cumulation of exudate in the arachnoid meshes 
above the cerebellum diminishes the duration 
of the rotarj nystagmus by half Stenvers 
reports the forced holding of the head with 
brain tumors abov e and below the tentorium 
This he attributes to mechanical factors 
caused by disturbed outflow of the exudate 
If the tumor is above the tentorium the 
patient will bend his head backward in order 
to facilitate the outflow from the third into 
the fourth ventricle With tumors of the 
posterior cranial fossa the patient will hold 
his head forward in order to widen the com 
munication between the fourth ventricle and 
the cisterna magna and alao to widen the 
asterna itself and to free the oblongata from 
pressure Such forced holding cannot be cor 
rected b> cerebral mnerv ation 

4 Neoplasms or the Posteriop Fossa 

A TUMORS or THE CEPEBELLOPONTILE 
ANGLE 

a Nenus acusliciis Uimors Fischer found 
homolateral deafness and also in a consider 
able number of case deafness of the inner 
ear of the opposite side of which the patient 
knew nothing subjectivel> In 44 per cent 
the labyrinth was not excitable on the side of 
the neoplasm Depending upon the position 
or size of the neoplasm both labyrinths may 
be unexcitable and both sides deaf In i case 
Fischer found inexcitabilit> by rotation on 
the contralateral side and in another case 
overcxcitabihtj on the contralateral side with 
inc\citabiUt> on the homolateral side and a 
n>stagmus for 6 minutes after the calonc 
test He found spontaneous nystagmus in 55 


per cent of the acoustic tumors and spontane 
ous past pointing 8 times in 7 cases of which 
3 showed spontaneous past pointing of the 
homolateral extremity toward the side of lo 
calization whereas the other extremit> pointed 
correctly 

b 'lumors of Ihe cerebeUoponlile an^le ex 
eluding the acoustic nerve litniors The ear 
symptoms depend upon the seat of the neo 
plasm and in the majority of cases there is 
homolateral deafness and horaolateral mex 
citabilit) and underexcitabilitj 

c Neoplasms of the pons and the medulla 
oblongata Fischer found in some cases deaf 
ness and mexcitability on the affected side 
However there are also cases of overex 
citability with deafness or normal hearing 

With hydrops of the recessus lateralis the 
spontaneous nystagmus may occur m attacks 
varying with the position of the head 

B NEOPLASMS OF THE CXREBELLUM 

In about 50 per cent of the cases there is 
an affection of the inner ear and sometimes 
deafness Spontaneous past pointing is not 
often found Fischer found such past pointing 
in 2 out of 16 cases At the same time there 
may exist labyrinthine overexcitabihty and 
sometimes forced holding of the head In 
some coses there is no pointing reaction after 
experimental irritation of the labyrinth There 
may be atypical falling direction after the 
calonc test 

Course and Prognosis 

With early operation of the brain tumor 
manv changes of the labyrinth may return to 
normal such as hypernemia and also formativ e 
changes without disturbance of function of 
the inner ear If however the choked laby 
rinth has persisted for some time no healing 
vvath restitutio ad integrum is to be expected 
The lost auditory cells cannot be restituted 
and the dilatations agglutinations etc repre 
sent permanent changes If during the 
process of the choked labyrinth permanent 
changes of the inner auditory canal and the 
aqueducts hav e dev eloped then after the ex 
elusion of the causative brain disease the 
affection of the inner ear may continue and 
develop into degenerativ e atrophy of the nerve 
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endings nnd the nerves of the h%nnlh ^^e 
shill incet with the ^amc unfvvorablc progno 
bis. in 'll! cases in which during obstruction 
cndolvmphatic hi-morrha"eb and cndol^m 
phatic exudations Jiavc developed In ca.e 
of detompression brain operations wt must 
take into consideration the <hngcr of hxmor 
rln^e within the region of the Jabvnnth 
c ptcnllv in the cndoljmphati portion and 
with the region of the internal ati(htor\ canal 

Bi \( Nosis 01 me CiiOKj D r \r 
According to 1 uth in oo per cent of the 
bnm neo{dasms (he choked disc of the optie 
nerves could be found Ilabermann dt enbts 
the choked cir from the clinic d viewpoint is 
merti in^^h poor hcinng of decj) oiind 
throUr,h the bones of the head with com 
pantivclv good hearing otherwise I rom ihe 
pafhoJogicy anato/nieiJ standpoint (lure irt t 
groups (i) vcnius hvpcrtmia and Ivmph 
stasi f2) inflammation and ft* dt^entriiive 
atrophv f i cher describes sub;cetivc noi t 
dimim hed hearing shortened conducti n of 
medium ound b\ the erannl bones dimm 
I hed upper limit of ound cte ]/e found 
that in eercbnl neopla m the ear vmptom 
appeared imultancju l\ with the thingt of 
llie fundu oculi In two east the car vmp 
toms preceded tho c of the cve iliu the 
car tindin^s are of gre it inip>rtancc tor the 
tarlj (In no is of the nenphsmsof the anterior 
and middle cranial fo si Of stiff greiter im 
portance however ire the ear findm sin the 
iliagnosis of ncoph m ot the posterior cram d 
fos a and acou tic nerve 

It IS much m )re diflt uU to judge the choked 
labvrinth b> the tlinical cir linding in con 
nection with brim tumors J isthtr stuijjcd 
this que lion v ith the tumor material at 
Li cl bcr„ s clime lit found that in quite a 
considerable percent of case there were 
po itive e\r hndin„ whereas the percentage 
was tar behind tint of the choked di c incases 
of tumors of the anterior and middle cranial 
fossT and even among the positive ear find 
mgs there must be di ca e» which are not 
caused bv obstruction but bv inflammation — 
nevintis nervi octavi — or b> the direct spread 
mg of the tumor J o a great extent thi is 
the case with changes of the ear due to tumors 


of the posterior crania) fo>s3 priman); at 
the angle of the cerebellum pons and the 
eighth nerve itself Here the direct degener 
alive chinges and the spreading of the neo 
plasm (o the eighth nen e arc the main factors 
Hence wc may assume that the farther the 
tumor I from the inner auditory canal the 
greater will be the labyrinthine changes due 
to the ob truetion only 

1 1 ehcr considers both the car changes and 
the choked disc to be important earlv dia 
n > tie ymptom and of fundamental value in 
diigno is I he ear findings may seldom be 
made use of in fncaii^ation but stdi more 
trequentlv thev ire of value than i the choked 
disc or the eve which permits a localization 
inlv m evccpdonal cases In order to e (ah 
h h the value 5f car findings for the local di 
i^no 1 of brain neophsms I iseher has divided 
ifl Cl t under hi ob tn ation into j groups 

I (it in whith the car findings indicate 
the t irrcet diagnosis 

(.asc in which the ear findin'’s are m 
dined to gne incorrect localization 

t Cat in which the ear JindinaS areof no 
inifiortariee 

In 44 ca e of cerebral neopia ms the ear 
findings together with other s\mptorn helped 
to correct the dngno is of 21 ca e viz m 
47 j per cent wherea in 5 ca e \iz rrper 
cent the car iintlmgs mduenced the diagno 1 
in 1 wrong direction and m i& case mz 4*5 
per cent (he ear findings were of no si nifi 
cance from a localizing dia no tie standpoint 
In certain cases the otologi t could onlv state 
nliether or not the neoplasm was in the 
anlem r or the middle cranial fos&a 

\mon„ 7 Cl es of tumors of the acou tic 
nerve the eir Jinding helped correct the 
localization of the di ease m 4 ca«es vi 
about 90 per cent In 3 case the ear findin^ 
were misleading In lO case of cerebelHr 
neoplasm the ear finding helped make the 
wrrect di ignosi m 9 case C)nh m excep 
tional ca es will it be the ololo^i ts task to 
make the dngno is of neoplasm whereas in 
most cases tlic car finding should either 
support or weaken the diagno 1 placed b\ the 
neurologist 

Trora all the c deliberations wc arrive at 
the conclusion that the car changes in neo 
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plasms of the anterior and posterior cranial 
fossa are the result of obstruction some of 
which are capable of restitution and some of 
which will remain permanent We must find 
out what constitutes these obstructional 
changes of the ear and how thej come about 
Unfortunateh w e cannot obscr\ e such change 
in the ear on the h\ing patient while m cases 
of obstruction in the optic ncr\e we are able 
to make a rapid and unobjectionable examma 
tion We must therefore examine histologi 
cally the ear of cases with fatal brain neo 
plasms and if possible we must take cases in 
which no brain operation was performed Of 
particular \ alut are all such ca«es m which the 
ear w as exactl> and repeatedl> examined chn 
icall> If we now summarize the anatomical 
ear findings of a greater number of such cases 
1 e carl> cases and late cases we shall by dc 
greesget a picture of all the anatomical changes 
w hich are possible w ith the choked car Here 
hoxxcxer we soon meet with a great obstacle 
since the earl> cases are not subject to au 
tops) whereas the late cases show only the 
maximum of ear changes In order to ascer 
tain the obstructional changes in the inner 
ear we may ax ail ourseKes (a) of the well 
known histological changes in the choked e\c 
(b) of experimental inxestigations and (c) of 
the anatomical ear findings of secondary laby 
nnthine atTections of the different primary 
diseases besides the brain neoplasms in 
which because of the nature of the primary 
disease obstruction of the labyrinth is al 
ready rendered possible 

Norjul Anatosix 

The correlation between the skull and the 
ear is such that all changes of the skull rapidly 
extend to the ear and on the other hand 
changes of the ear also will directly influence 
the skull caxity Such ear changes are well 
known as intracranial otogenous diseases by 
their etiology occurrence and frequency The 
changes in the skull causing secondary changes 
m the ear are however not so xxell knoxxn 
Brunner would expect a difference m the 
changes and also in the reaction of the intra 
cranial pressure upon the different anatomical 
structures of the optic nerve which is part of 
the central nervous system and of the acoustic 


nerve which is a peripheral nerve In opposi 
tion to this we must remember that especially 
with the laby nnthine nerv e the glia (cortical) 
extends more to the periphery and on account 
of the channel like connections between the 
inner ear and the skull cavity the intracranial 
pressure will be conducted to the periphery of 
the labyrinth far better than it would be in 
the case of the ey e 

Theoretical reflections on the occurrence of 
svmptoms ot choked labvrinth lead to differ 
cut conclusion according to the initial view 
point The comparatively close and direct 
connection between the labvrinth and the 
cndocranium will make it likely that changes 
due to the intracranial pressure will be noticed 
quite readily in the labyrinth We must con 
sider that the inner auditory canal is con 
siderably less filled by nerves which go 
through this canal than is the foramen opti 
cum through which the nervus opticus passes 
Espeaally in the fundus of the inner auditory 
canal within the reach of the ramified octavus 
we meet with wide fissures filled with cere 
brospinal fluid which directly conduct the 
changes of pressure The aquxductus cochleae 
connects the scala tympam of the cochlea 
directlv with the endodural space 

If we wish to prove the possibility of a 
choked eir we must discuss a senes of ques 
tions in different ways The most important 
of these are the following 

1 What theoretical premises offer to the 
normal anatomy the casual and the regular 
occurrence of obstructions m the laby rinth"^ 

2 \\hat conclusion may be derived from 
the physiology of the ear in regard to ob 
struction^ 

3 What pathologico anatomical findings 
offer an illustration for what we call a choked 
ear? 

4 What clinical facts speak for the choked 
car? It IS to be understood that here w e shall 
admit only such findings as have actually 
typical and frequent details 

THE NORMAL XNATOMICXL IIXI OTIIESIS FOR 
THE PFODUCTION OF THE CHOKED EAR 

The labyrinth is directly connected with 
the skull by three channels two of which viz 
the inner auditory canal and the aqueduct of 
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the cochlea end intradurally whereas the 
third one le the aqu-eductus \esUbuIi ends 
extndurall) The inner auditory canal as 
far as it is not filled b> the nervus acustico 
faenhs conducts the hmph stream which 
courses m and around this ner\e through the 
JjttJt. channels which run between the Jab> 
nnth and the inner auditory canal to the 
periphery of the inner car Ihe aqu'ctluctus 
cochlex ends perily mphatically and the ductus 
endoly mphaticus terminates endoly mphatical 
ly \\ e thus «ce that the preformed normal 
channels which represent the connection be 
tween the skull caMty and the ear terminate 
bothccntralh and periphcr illy Another qucb 
lion is that of permeability iSormally there 
remains enough of i fissure around the ncr\us 
acusticus tn the mntr auditory canal which 
is tilled with cerebrospinal fluid anl which 
ends however m the depth of the inner audi 
tory canal Its continuation toward the pen 
phcr\ docs not consist of any thing el c but the 
sum of the microscopical lymph spaces which 
run along the ner\ e branches into the inner ear 

Ue must not how tier neglect the d// 7 tr 
ence namclv that the increased intracranial 
pressure and the obstruction have i more 
threU and stronger influence on the optic than 
on the acoustic nerve 

According to Karlcfors the function of the 
aquxducius cochlex consists m the eathangt 
of fluid between the brain space and the lab> 
nnth \\ith adults m general it docs not 
appear to let the fluid through quite so easily 
The question may arise whether the stream 
flows from (he labvrinth to the meningeal 
spaces or in the opposite direction KarJefors 
as umes that the fluid m the aqua ductus 
cochlex runs from the meningeal sjiaccs into 
the inner ear 

According to such an hy^potlitsis the chan 
nel would be the same as the pacchionian 
granulations and the nerve sheaths would 
be a drainage for the subarachnoid space and 
thus would also provide the perilymphatic 
spacewithfluid According to Fischer wemay 
consiJer the anatomical changes of the ear m 
the same way as we do those of the eye m 
cases of increased intracranial pressure 

I cannot go into the theories of intracranial 
pressure in detail Three groups of changes 


have been considered which are the cause of 
intracranial pressure symptoms and which 
should also prove the cause of choked ear 
(a) the increased fluid pressure (b) disturbed 
arculation and (c) cerebral compression 
DifTtrcnt causes have been assumed for the 
choked disc and three different theories have 
been developed the mechanical theory the 
theory of inflammation and the neurotrophic 
theory Tor the etiology of the choked ear 
we must morcov er consider v enous obstruction 
and compression of sinuses in the skull and the 
lability of the blood vascularization of the 
inner ear in which case — as Brunner supposes 
— previous vasomo or disturbances will create 
a locus minons rcsistentix in the membranous 
labyrinth and in consequence whereof ob 
struction will develop more easily 

rmboh of the artena auditna interna may 
cause a ntunlis ncrvi octavi Any disturbance 
in the circuhtion of blood m the labyrinth 
must cause a rapid change of pressure there 
since the capillaries here not only serve to 
nourish the tissue but the cndolymph secte 
tion take place m (he stria vascularis and the 
slightest disturbance in th latter must soon 
be noticeable in the labyrinth This take 
place more rapidly as the membranous laby 
nnth IS covered by a rigid osseous tis ue in 
who t area change of pressure may be com 
ptnsatcd only bv the changed position of the 
stapes and the membrane of the fenestra 
rotunda Labyrinthine hxmorrhages may be 
con idered as consequences of increased mtra 
cranial pressure as far as we have to deal with 
extensive and endolymphatic hrmorrhaoCS 
(Moos 1894 Panse roo6) 

'^metimes the tumor formation within the 
reach of the cerebellopontile angle will lead 
to a widening of the inner auditory canal 
(also when the neopla m itself had not been 
in the inner auditory canal) to a widening of 
the blood vessels in the inner auditory canal 
by obstruction analagous to the widening of 
the cerebellar and pontile vessels with uch 
tumors as ha\ e been recently de cubed bv 
Nishikawa and to changes as with the choked 
disc of the ey c The w alls of the v idened 
vessels will often degenerate and with acute 
decompression may crack and thus cause 
haemorrhages m the inner auditory canal 
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According to Hasse the o\ erflow of the 
penijmphs of the inner ear in the iriajontv 
of cases of adults i\ill take place in the inner 
auditory canal and onl> in a few cases in the 
aquxductus cochleoi The permeability of the 
aquxductus cochleai of the normal has been 
found only in children in w horn it is empty and 
short whereas in adults it is long and narrow 
Often in normal cases we shall find it nar 
rowed and impermeable bv connects e tissue 
w alls Karlefors supposes the exchange of fluid 
between the endocranium and labyrinth to be 
in the aquTductus cochlex although the latter 
in general is not easily permeable with adults 

The widening of the aquTductus cochlex m 
a case of hydrocephalus (Habermann Alc\ 
ander) may be considered rather as an in 
hibited dexelopment than the consequence of 
increased pressure While it is true that the 
aquarductus \estibuh and the ductus endo 
lymphaticus enclosed in the former terminate 
extradurally yet we must consider that the 
endolymphatic sac which contains the endo 
lymph and is embedded in the dura is situated 
on the posterior surface of the petrous bone 
and thus with intracranial increase of pres 
sure the contents of the sac must be pushed 
forward against the sacculus acstibuli The 
aquxductus \estibuli conducts the ductus 
endoUmphaticus and the space between the 
latter and the osseous wall is filled by con 
nectue tissue However there are <listinct 
and very fine accompanying lymph vessels 
which extend to the outside as far as the 
saccus endolymphaticus 

Finally we must say that the normal ana 
tomical premises offered by the three channels 
mentioned are not alone sufficient to expect 
tvpical appearance and typical extension of 
changes 

In cases of pathological changes in the skull 
cavity in the ear and more particularly in 
intracranial pressure we shall however get 
a different impression if we consider the sup 
ply of blood vessels of the inner ear Here 
the connection is established bv the thin ar 
tern auditiva interna which takes its course 
from the circle of WiUis which is about 4 
centimeters long has no branch and which 
resolves into terminal arteries Already from 
the normal anatomical structure it may be 


expected that even slightly disturbed cir 
culation in the skull cavity must rapidly in 
fluence the supply of blood to the laby nnth 
both m regard to functional disturbances and 
organic changes We must bear in mind that 
the artena auditiva interna works like a feeler 
lever on the pressure and the disturbances of 
circulation of the skull and that its move 
ments as thev are otherwise registered on the 
kvmograph are not expressed by a symptom 
complex of the inner ear 

\\ ittmaack injected india ink into the sub 
arachnoid space of a living cat and obtained 
the following result Part of the substances 
injected into the subarachnoid space within a 
short time spread all over the subarachnoid 
space as a result of the osmotic differences 
At the '^ame time they get to the tissues of the 
subarachnoid space and its communications 
with the neighboring Ivmph tracts which 
mainly run along the tissue of the nerves 
1 he aqux;ductus cochlea; al&o belongs to such 
communications so that these subst inces may 
enter through the former into the penlym 
phatic labyrinth space (Fischer) 

Quincke by experiments on a dog found a 
direct connection between the subarachnoid 
space and the scah tympani 
As to the rest the results of experimental 
investigation arc not unequivocal Brunner 
by \ ray experiments on young dogs pro 
duced an acute hydrocephalus internus whidi 
was followed by a considerable acute intra 
cranial pressure However he could not ob 
serve any clinical ear symptoms The inner 
ear of a cat treated in the same way wis 
normal from the histological standpoint On 
the other hand Szasz experimentally succeeded 
in producing a vasomotor nystagmus with 
amyl nitrite It is bevond any doubt that the 
intracranial excessive pressure leads to an 
increased pressure m the labvrinth whereas 
the regular appearance and the duration of 
changes still remain questionable 
It has not as yet been determined expen 
mentally what the vuchamcal changes in the 
membranous labyrinth are which result from 
the intracranial increase of pressure How 
ever the ear findings wath meningitis point to 
the fact that depression of Reissner s mem 
brane (Stembruegge Gomperz Moos and 
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others) cannot be explained bj the foregoing 
and must be explained rather as an artifact 
Quix considers, dcpre sion of the mebrana 
xestibularis, ^\lth acusticus tumors to be the 
consequence of pcnljmphatic excessue pre 
sure due to intracranial increase of pressure 
the latter besides ma> cause a xasomotor 
irritation of the Iab>rinth 

Of considerable importance is the disturbed 
Ivmph ecretion of the inner car uhich con 
dition has been dc<luccd from the histological 
picture b> Rejto Wittmaack and Zange 
Wittmaack. belies c that h> drops of the inner 
ear results from a hypersecretion of the endo 
l\mphs in the stria xasculan “I his assump 
tion ho\\t\cr is rejected b^ Brunner iSagtl 
and Gimplinger found serous exudate with 
out an) s\mpioms in the case of choked 
lab\ rinth Lab) rinlhinc hamorrhages follow 
ing decomprt sion operations on the skull ha\ c 
not as ) ct been ob era cd 

I he indiMdual portions of the membranous 
lab)rinlh do not olTcr the same premise for 
reaction due to obstruction I he plan of the 
peril) mpliatic tissue lead us to expect that 
the membranous cochlea and the sacculus will 
strongl) and rapidl) react to change of 
pressure whereas the semicircular canals and 
the ulnculus are more protected against pre 
sure b> peril) mphatic septa (Burlctt and 
Koster and Alexander) This discrepant) 
has been full) noted with rcgird to increased 
pressure coming from the middle car and it 
illustrates the fundamental difference between 
the pfi) siological action of the cochlea and the 
labyrinth Howeser pathological case al o 
confirm our \iewpoint since ectasies as a 
sequence of intracranial pre sure change ap 
pear carl) andare frcqucntl) found within the 
\jcmit) of the pars inferior whereas Ihex arc 
xerj eldom cen m the pars superior and then 
onl) on the utnculus and not on theampullai 
and the semicircular canals 

Choked ectasia ma) be followed b\ other 
changes such as x cnous h) perxmia and 1) mph 
stasis and mnammatora and finally degeneta 
ti\e proce sc with atroph) (Habermann) 
ma) possib!) be combined with them from the 
\er> beginning 

The sensor) cells m the cochlea as regards 
nutrition apparentl) depend entirel) upon the 


stna xasculans as the artena auditixa interna 
remains intact Thus Quix observed that the 
sensor) cells of the lab) noth were intact m a 
case of acusticus tumor m spite of complete 
atroph) of the nerve stem 
In what wa) may the peripheral inner ear 
change on such an irritation? There may 
occur temporar) and permanent change Ac 
cording to their localization change ma) be 
distingui hed as follow s f i ) m the nerv e { ) 
in the ntrve endings (?) m the walls of the 
membranous inner ear (4) m the perilvmph 
and endoKmph (5) m the pcrilv mphatic ti 
sue and the peril) mph itic septa (6) m the 
labyrinthine cap ule (7) in the lab)nnthine 
windows anti their obturating portions 
In general the hb)nnth 1 more re istant 
to injunc than the cochlea rCgardle as to 
whether thev come from the penpher) or 
from the skull cavit) Such a clinical ex 
pcricncc 1 ju iilicd b> two f ids 

I 1 he re istanic of a ense organ increase 
with the f)h) tojjtnetic a^c In the inner ear 
of man two apparatusc of ver\ different 
phvlogcnclic age are united anatomicallv The 
Kb) noth goc through the entire sene of 
animals down to the world of plants In fact 
It 1 the primarv sen e organ The cochlea on 
the other hand is an organ of heann viz 3 
sensor) apparatus excitable b) vibration 
coming frtm the exterior It is hr t found in 
amphibians 1 he cochlear form viz the form 
of a round lube 1 hown rudimentanl) in 
bird while the coil like cochlea 1 onl) found 
in mammalia 

If wc examine the sizeef the cell elements 
of which the nervous portions ol the inner eat 
ire compo ed we hnd that the sen orv cell 
m the labvnnth arc larger than tho e m the 
cochlea and that the eoehlearis and the gan 
glion spirals are compo cd of very thm nerve 
libers and ver) small gan^’lion cell The 
ncrvus faciili show the thicke t nerve fiber 
and the large t ganglion tell all the wav 
through whereas the lab)nnthine nerve and 
Its peripheral ganglia stand between the 
cochlcans and the facialis as to size 

Fiselier himself has histologicall) examined 
5 case of tumors of the anterior and middle 
cranial fos x which have not been operated on 
and his finding m the inner ear are as follows 
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(i) exuclatue changes ( ) passu e h> pera;mia 
(3) hxmorrhageb (4) changes m the blood 
\essels of the inner ear (^j) circumscribed ob 
struction (6) cellular infiltration and diapedc 
SIS (7) increase of the lab) rmthine pigmcnta 
tion (8) agglutination and adhesions m the 
region of the membranous hb) rinth (9) form 
ative changes of the membranous labjnnth 
(10) degeneratue atrophies of the nerve gan 
glion apparatus and the nerv e endings and 

(ii) osseous degenerations 

In the cases of choked ear in which the 
tumors of the anterior and middle cranial 
fossa respective!) were not operated on 
Fischer found a homogeneous faintl) colored 
exudate with cellular contents At times he 
found a fihtorm exudate on the base of the 
Corti tunnel which I too have observed with 
chloromi of the cochlea The quantity of 
exudatt varies from the most minute cir 
cumscribcd exudate in the scala and the vcsti 
bule (auricle) to a large pronounced exudate of 
clots m the peril) mphatic and cndol)mphatic 
spaces with accumulation of exudate along 
the nerve sheaths in the tractus spiralis fora 
minosus in the medullar) spaces in Havers 
resorption spaces ot the cochlear capsule and 
in the hgamenlum spirale 

H) per cmia is almost as frequent We must 
however consider that an absolute unobjec 
tionable proof of h)pertmia is ver) difficult 
We tind It in the cochlea in the form of a 
strong filling of the blood \ e&sels in the mcdul 
Idry wall of the scala ol the promontoiy vein 
ot the auricle and of the lamina spiralis ossea 
Also in the v essels of the stria v asculans there 
IS Irequentl) found a maximal filling of the 
strongl) widened vei>sels which then project 
into the endol) mphatic lumen like a ledge 
fhere were similar findings in a case of lue 
tic lab) rmthine affection with individual!) ac 
quired s)philis 

Fischer also refers to the constant occur 
rence ol extravasation of blood in the lab) 
rinth which ma) var) from a microscopical 
amount to that of considerable size Ihere 
often occurs a Iresh hxmorrhage next to an 
old one It is a question whether the increased 
pigmentation in the lab) rinth which Haber 
mann and m)self have ascertained in cases of 
cerebral tumors and which I have also ob 


served with syphilis of the lab) rinth is asso 
aated with the haemorrhages A considerable 
portion of increased pigmentation represents 
the increase of the normal peril) mphatic hb) 
rmthine pigment which does not come from 
the blood Only m cases of luetic labv r) nthine 
affection hav e I seen cxtensiv e pigment h) ers 
Fischer has seen ver\ small hTmorrha^es 
between the la) ers of the lamina spiralis m the 
ductus endol) mphaticus and m the sicculus 
I myself saw such hxmorrhagcs in the due 
tus endolv mphaticus and in the scale more 
particular!) in the scala tvmpani and in the 
aquscductus cochle'e Ihcremav be extensive 
h emorrhages in the inner auditor) canal and 
in the scala septa. (Brunner Fischer) 

Fischer refers to the histological s)raptoms 
of obstruction of the blood v essels m the inner 
auditor) canal The vessels are ver\ much 
widened and around them is seen an abun 
dance of blue or red stratified corpuscles and 
often a h) aline degeneration and a homog 
enous exudate in the vessel 

As direct s>mptoms of obstruction besides 
venous h)perxmia of the lab)rmth we must 
still consider the following homogenous trans 
udate m the 1\ mph spaces of the cochlear axis 
theseroustransudatemthehgamentum spirale 
andtheadema In older cases a considerable 
connective tissue like thickening of the dural 
lining of the inner auditor) canal ma) occur 

The most important formative change is 
represented b) the ectasia of the entire pars 
inferior or part of the same — -the cochlea the 
sacculus of the ductus reunions the ductus 
and the saccus endol) mphaticus borne > ears 
ago I discussed the causes which prevent an 
ectasia within the reach of the pars superior 
V iz the utnculus the ampullx and the semi 
circular canals in such cases w e observ c onl) 
diminutions in size of the lumina and this but 
rarely 

Decompression operations on the bram and 
skull cavity ma) cause traumatic hxmor 
rhages in the ear region and we can therefore 
consider such h emorrhages as part of the 
s)mptoms of a choked ear only in cases that 
have not been operated upon Degenerative 
atroph) involves the peripheral gan,,lia and 
the nerve endings the sensor) cells will rc 
mam more or less degenerated Ihc greater 



378 


SURGERY GYNECOLOGY AVD OBSTETRICS 


I)irt of the bone rcmiins int'ict The onl^ 
chan^Cb tint can be ascertained at all consist 
m the destruction of bone in the form of 
widened inner tuditorv cainl with a circum 
scribed itroj)h\ ind a formation of lacunx 
htn spccifc inp the inatomica! car Imdings 
of a choked ear with di t mt brain tumors ne 
must al o ton icier ease of cerebellar and 
acou tic ner%t tumor Ihi j,rou|> has already 
arou cd the interest of the m\estij,ators ind 
we shall therefore ha\c more complete ini 
tomic d c ir lindin^,s Iither has compiled 
from the liter if urt the anitomical eir lindings 
with brun jire ure 

n I td on 111 tolop^u i! Kuc tnation of even 
finipiril lime Ilabcnnann (IQI7) f.roups 
fliethiive in the 1 ib^ rinth i follow 

i ( hin^c j/the nUtireof a icfiJu he per 
imii in I ob truelion of the Ivmph \e el 
mailer and more eon idenblc fre h ind old r 
him rrhiqe in the inner luditari eunil ind 
tile Idivnnth dnindiiKe 0/ pigmentation 
de fructun of Kei ner membrane ind the 
iiiulu will b\ exce i\e pre sure oJ the 
/leriJunph and tnddimph 

(liin e ol an mil imm itorv nature In 
llimmition )f the peno teum m the inner 
audit irv t mat mliltrition of the cell between 
the nerve bundle jiroiiferation of the eon 
neetiv t ti ut ct 

t De^eneritive iiid itrophie eh ingc De 
^encritjan ind itrijihv of the nerve libers and 
the t,int.li in cell of the nerve cndin^ ilro 
phv (it the bone etc 

1 1 chtr divide the ear ehanjje into three 
groujis 

I I xten ion of li lurbed eircul ition (trans 
udatDn cvudilion cellular inlilfrition hv 
pcninii iniinii hemorrhage and pigmen 
tation) 

lormafivc ehingt tecta ii narrowing 
coilap e an 1 obliteration) 

i \trophit anti degener Uiv t ch ingcs 
/ange ti) ) in a case of a tumor of the 
cerebellopontilc ingle fouii 1 degenerative at 
ropliv of the peripheral cochlear nerve With 
neopla ms of the connective ti sue he found 
infiltritions of the round cells m the eanalis 
spirali of the cochlea vascular engorgement 
and cxtriv i ation of blood m all portions of 
the inner car He attributes the latter to 


compression of the vena auditiva interna m 
the inner auditorj canal 

I inoC (1013) found in 4 cases of acoustic 
ntrvt tumor be idcs slight degenerative 
changes hvpercmn extravasation and trans 
ml ifion of blood m the inner ear and exudate 
in the pcniywphitic pace which could be 
follovvcil through the aqu-cductus cochlea: into 
the skull cavit} I igmcntation was aUo 
noted Lange considers all changes as direct 
or indirect cqucnccs of an increase of mtra 
tram tl jirc ure 

Mcxnidcr fioo7) examined a pituitarj 
tumor tthitli proliferated into almost all of 
the crania! nerve and caused an atroph) of 
both o|)tit nerve He found a hjdropic de 
generation ol the penlvmphatic tissue of the 
pirs m/eriof clcotncratnc atrophv of the 
sen orv epithelium of all the lab>nnthine 
nerve ending i well as a localized de ener 
itive itrophv of the papilla basilans cochlea? 
in m ithcr t ise ' neurofibroma of the acusticus) 
he »b erved fibrin reticula in the periljm 
|hitic piet mall cell mhitralion m the con 
mefne ti ue pad in the hgamentum spirale 
and a ilcgcneraliv c atrophv of Corti canal 

Steiner (i() ,) referred the ear change 
which he found m two case of multiple neuro 
libramitois pirtlv tu disturbed secretion as 
u i de cnbtd omc time a^o b> Witlmaack 
(labvrmth h>drops) 

( ruenberg and Manasse (’1024) m cases of 
acoustic nerve tumor found degenerative 
change and vascular alterations which the) 
lesi"natcd as choked h) drops m the inner ear 

Brunner examined a case of ^homa of the 
left cerebellar hemisphere with secondar) in 
volution of the iiervus acusticus In spite of 
enormous atrophv of the nervus cochleari 
and the labvrmtii he found the ganglion the 
nerve branches and the end organs of the in 
ttnial car ni good condition Moreover he 
saw va eular changes exteq ive hxniorrha e 
in the inner ear and slight exudation In his 
opinion the lixmorrhagc are results of an ex 

tensive variation of pre sure 

With regard to the findings them elve I 
refer to the ctiokcd ectasia of the pars vw. 

fenor with Paget s disc ise (Brunner Tio i) 

and with tumors of the inner ear (hvperne 
pjiroma — Benesij of the inner auditor) tanal 
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with cretinism withh>drocephalus and finalK 
also m man> cases of turncephaha The 
localized pressure changes or the conduct of 
excessu e intracranial pressure upon the inner 
ear constitute the chief causes of such change 
Fischer points to the old Mew of Moos who 
thinks it IS possible that the cranial pressure 
increa^^ed b> a brain tumor is transmitted to 
the inner ear Howe\er he is of the opinion 
th it a compensation maj be brought about 
rapidly by the flowing off of the cerebrospinal 
fluid into the \ ertebral canal and by lyrniph 
through the foramen cxcum jugulare and 
occipitale magnum (Merkel) 

Besides atrophy of the ncr\us opticus 
Boettcher found atrophy in the nerwous ap 
paratus of the cochlearis and the sensory cells 
of Corti s organ Moreoaer he found widen 
mg winding and abundance of pigmentation 
Moos supposes that similar to the hydrops of 
the optic sheath with larger tumors there 
might also be a h\ drops of the acoustic sheath 
In a later work he arruc's at the conclusion 
that the communication of skull pre sure in 
crease by a brain tumor to the inner ear might 
be possible but that the compensation of 
pressure is faaored by the flowing off of the 
fluid into the a ertebral canal and of the 
hmphs through the foramen c'ccum jugularc 
and occipitale magnum This may explain 
why with brain tumors the choked disc is 
found more frequently than is disturbed 
hearing 

\s to the rest the findings ^ ary a great deal 
Thus I\ inkelbauer and Brunner among f 
cases of frontal brain abscess found 4 cases of 
disturbances m the region of the labyrinth and 
in not a single case an> disturbance of hearing 
Brunner after an experimental trauma of the 
skull found exudate excretion of fibnii and 
transudate in the inner car in pathological 
cases of trauma he found bleeding and blood 
pigment in the labvrinth as well as ectasii of 
the ductus cochlearis of the second turn of the 
cochlea and the g\rus semitertius of the 
cochlea Changed condition concussion of the 
brain may be parth explained b\ \asomotor 
disturbances Brunner from the clinical mcw 
point found the nerxus acusticus affected in 
43 per cent of the cases of concussion of the 
brain 


rhe choked disc will always enjoy an in 
disputable standard as a diagnostic means it 
may be ascertained by just one simple in 
xestigation For the purpose of examining 
the laby nnth w e make use of the hby nnthine 
reflexes whereas with the cochlea we depend 
upon the reactions of the examined patient 
M2 upon what he answers to our questions 
during in\ cstigation and w e are thus expo ed 
to mistakes and deception Until further in 
dications for the diagnosis of a choked car are 
known we cannot dispense with repeated in 
\ estigations at certain intcrv als for it is 
exactly the xariety or the slow progre s of the 
sxmptoms which allows us to determine with 
any certaintx the diagnosis of a choked car 
Fischer has already emphasized the fact 
that the findings of the inner car mav x ar\ 
with brain tumors and we must comph with 
his conclusions that by sy stematic and rc 
peated inx cstigation the number of positue 
findings will rise 

\\ e may diagnose &\ mptomless hb\ nnthine 
affections since the spontaneous nystagmus 
and the examination of the reflex excitabilitv 
will rex cal to us exactly the condition of the 
labyrinth J his method how oxer fails in the 
case of the cochlea If the patient in que tion 
docs not complain of poor hearing onlx oc 
casionalK are we able to diagnose i symptom 
less affection of the cochlea because of the 
modern means for acoustic examination 
On this occasion I refer to the shortened 
conduction of sound b\ the cranial bones in a 
normal ear after skull injuries Such findings 
however do not offer great reliability as the 
patient soon becomes tired The same holds 
good for te ting high and low sounds for on 
account of the vague results we have to 
repeat such tests and the patient become^ 
tired and inattentix e We are thus liable to 
be deceived by positive results Progress mav 
be expected onK when an improvement has 
been made in our diagnostic methods 

In the foregoing I hav e said that the fre h 
and unequivocal cases of choked ear involve 
the pars inferior but not the pars superior 
At the present time a clinical diagnosis of 
these combined affections of the sacculus ind 
cochlea will be impossible and the diagnosis 
of disturbed function of the sacculus is still 
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rnthcr fliblint To(h\ wc shall onl> in cx 
ccptiom! casts be able to (Iifltrcntiatc clini 
call\ the disease of the a cstibul ir jiortionof the 
cochlea from that of the semicircular canal 
and for the moment hc ha\L not at our dis 
posxl an\ stand ird for rccogm/mg disturbed 
Saccular function in pathological ease \\c 
nnj be ible to di ignosc the choked car on 1 \ 
b\ an impro\cd functional te t in the region 
of the tothita b\ miking u t of the acou tic 
rcihacs ind b) improiing the clinical dug 
nosi of the <h 1 1 t of the \c tibular portion 
of the tochlea We arc till far from the 
miiuiltne of elimination and diigno is of 
the I ib\ rinth whu h i jios ible with th it of the 
fmi/Iu ocuJj When nc tt hon CYitlh the 
ophth dmologi f cm pro\e idection o( the 
\ieiri ot the caebill arnl aiirtim tluir 
degrit wchueto idmit tin lack of ptrfeilion 
in the (Ingno i of libNrmthine <li turbime 
In rt,. ird to hi (olo^ica) /(n<hn« we ire 
al o till bi hind oidith ilmohvi Itiiuae ot 
uitrieriniil pri ure with cxiius letluli the 
fundu 1 examined hi t Ivieilh theque lion 
whether there ire \m[U)m of ob iructnn 
will hue to be in wertd cltarfi no mitter 
whether there h i\ c been ini I »cal \mpt)m 
of the di 1 1 e or n t i well i in the e i e in 
whiih no linu il e\ imin ition li i been m idt 
In eximininf, the cir in flu \i i\ we mu I in 
\iew (t the minx ftthnud manipulition 
(dee iliilic iti in ct ) whicli art ntcc in hr 
the proetxiurt be \er\ i lufiiu ind re cntil 
when we di to\tr lii lol)„icil changes in i 
cise which i either haeing no elinie il \mp 
toms or which ha not been examined at af/ 
It is known that the sen or\ epithelium and 
the eutieular portim of the labv rinth rcict 
rapidlv ind marktdh both to chin^c of 
pre sure ind t) ehinge of rhcmieils I he 
pre cntc of artif ict i of ennsidtrablc impor 
tance here in the histological picture lienee 
also in this direction an improccment will be 
ncccssarj in ismucli as we shall have to dis 
pensc with the deealcihcation in suth ca c b\ 
cleansing the membranous portions so as to 
examine histologicalh the wondtrfullj re 
tamed object Improxed clinical diagneisis of 
the labjrmthine di eases and improxtd histo 
logical technique will point thcwa> b> nhieii 
we shall solve the problem of the choked car 


Mtliough the stud> of the phenomenon of 
nxstigmus is valuable both clinicall> anJ ex 
penme-ntall} in hb>rmthino affections never 
thelc s far greater progress will be made b> 
widening our pathologico anatomical knowl 
edge of man 
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Nerven apparaten Vreh f Ohrenheilk 1914 xciii 
>88 

50 Idem Anatomie und Ph>sioIo le dcr mittelohrent 

f nngcndcn Laby inthentzuendungen Wiesbaden 
F Bergmann 1919 187 
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llll IIEAKr IN IKIGN\NC\ 

Jl iK p S \ { WIMf noi r C 11 r Dem\ri. 

’ ' fOI H II y H ^ h g 


T UI phv iol<)j,\ of norm^f prcgmno 
present numerous problems of inter 
cst It In been the tield of 
brillnnt line til, ttions uxi \ct it still i one 
of tile mo t int inijilcteK durtcii rcj,ion it 
p)n lolo^v He jiJe it oiten i \en <ii/fieuJt 
to elnw the borelcrline between the pln&iol 
ind the p ifholo^\ il [ire mnc\ 

Inm the \cr\ niomint the ( um i im 
plinteif in the uteru it ktefi on txietin^ 
more ind mire tr m the nnitriul ri,im m 
ind flurm^ the /m<n(h fnormdprt tniKi 
there j i stevh jiuriie (f the dimind 
from jirKtiedlN e\(r\ ire in of the m (her 
Ihe jiinmount re pii He \ fh it the fitu 
rceei\e the sub t tiuc e entid to the de 
Nefoiimcnt of it *r^ ini m ind tint it nl the 
same time t,ct nd rf it m te pr duet 
ObMou 1 \ tlie )rj.Tn <1 i imiliti n in I 
sceretion- the due ti\c triet the li\tr ml 
the kidne\ - in { irtieulir ire tnimiu »•' 
der the jire uri >f the mere i c I dem m I 
\ alrticK tiled there i hirlK ^ ine.le 
functiJti of the miltrnti <r^en» in tthah i 
left untlTecte I b\ ^ctiti>n ml the nine 
tion of the eir(ulator\ \ tern i < I ( >ur t 
of the t,reil£ t eon c picnee f r it i the 
heart aeti ii tf the mother «bkh m nr< the 
nece ar> iiouri hment of the fttu ml the 
remo\al of the wa tc | riduit of met ib li m 
This f}Ue Um inturaile in c llm dot 
the arculator\ s\',tcm of the moiJier efc 
ciallj the heart react t< w ir ] the new ti t 
the increased work with wlmli it i tneum 
hered durinj, preRnaiui 
Onlj when wc ha\e i clear uii Itrslamlinp, 
of how the normal he irt act in normil prt^ 
nanc> are we able 1 1 a e lunl for the httrt 
action in varnu di e i c ol ire>,nuic\ end 
e peciall> to apprai c the etfcct ol pre^ 
nancj on the injured hcirt 
As late as i i2i MaeXcn/it in hi JJeiri 
Disease and Prr},in>ir\ ju ll\ critiei cd the 
attitude of tlie obstctncim» toward modern 
cardiologv \\ e must admit 1 am sorr> to 
a\ that he i is right when he stated that 


c\en the htc t textbooks of obstetrics did 
not tint nil the shghtc t indication that 
an\ ul\ inee has been made in the stud> of 
the Ik irl during the last fortj or fift> >ears 

I hi mashing \erdict doe not hold true 
lodii SjfKt the publication of Mackenzies 
bo k m i<; I a great man} studie ha\e 
been rejnrted which fulK pro\e that the 
ibtdnciins ha\e rcilized the importance 
<1 Ihe Mcv prints and method of cxamina 
ti»n which ehiracterizc the modern car 
1/ luc and thev hue —frequently in col 
Idxrifjjn with the inlcrni t> —earned on 
the w rk in ihi field It su/Ticc to mention 
thcnime of } rc\ Ilcrnck Kautsb Breed 
ml Wliite \ igne I cbm on and William 

\( (he timersitv (Iinic of Copenha en 
we to) hnelatel) taken up the quc tion of 
heart letion and the chan e of the heart in 
I rc^iiancs i ( ^ethcr with the internist ^or 
giirlandnn a i tant I r C Jensen I have 
end uort ) to elucidate various conditions 
I erl limn to tin quc lion 

Jn con ideno;, (he subject of the heart of 
ipi ireiulv ptrfeillv normal and healthv 
w men in pregnanev we meet the followin 
(|ue (un 

\re change of the Jieart action manife t 
in 11 rm il jirtgn incv It o whati thecaue 
)f the e chanr’e (. in thev be mi taken fo 
< r*. line heart It ion ’ 

lo be ol general value invetuafions oi 
thi problem must comprise a relatively large 
number oi ea c and should be started as 
tarJv in pregmnev as possible We have 
theretorc ittempted to stud> a fairlv large 
number )t ca c making regular examina 
ti m throughout the entire period of prCj, 
nano pueqitnum and u ualh for ome time 
ifterivard 

lie ide the usual method of clinical ex 
amin itions w c al o hav e made u c of fluoro 
eipv and \ ra) jilate electrocardio raph> 
in 1 in i mailer sene of case have made a 
determination of the minute volume of the 
hcirt le the amount of blood circulatm 
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through the heart in one minute Krogh and 
Lmdhard s method \\as used for this deter 
mination 

The total number of pregnant women we 
have studied in this manner is 327 but for 
various reasons the examinations could be 
completed in onl) 239 cases As to the se 
lection of the material we have taken on\> 
women at the age of 20 to jears the> all 
were pnmipar® or II parx \ll the women 
were of normal ph>sique The weight at 
start of pregnanc> vaned between and 6^ 
kilograms the height was 150 to i/O cen 
timeters The patients were examined ever> 

or 3 weeks during the entire penod as a 
rule the investigation of each case was com 
menced in the second or third month of 
pregnane} 

The usual examination consisted of aus 
cultation pulse and blood pre sure measure 
ment before and after exercise record of 
weight and \ rav and electrocardiographic 
evarmnation 

The majorit} of these women went through 
pregnanev and confinement without present 
ing anv svmptoms of a arculator} nature 
Nor did the usual climcal methods demon 
strate anv disturbances apart from a frequent 
accentuation of the pulmonarv second sound 
during the last half of gestation and an oc 
casional occurrence of extrasv stoles and faint 
murmurs 

However a more particular investigation 
showed that 39 out of the 239 perfectlv 
health} pregnant women were of special in 
terest inasmuch as the} presented some pro 
nounced circulator} s}raptoms dunng the 


last half of gestation s}mptoms which were 
so pronounced during the last 2 months as 
to sugge t an organic heart Ic ion 

The s}mploms pre ented b\ these patients 
are given in Table I 

Man} of the e patients — 24 of the 59 — 
complained of d}spncea during the last 
months of pregnane} The unne contained 
albumin in 19 instances Oedema was present 
m 34 cast Ph}sical examination showed 
enlargement 01 the heart rapid pulse mur 
murs and accentuation of pulmonary second 
sound I wish to emphasize however that 
the blood pre sure was measured repeatedlv 
and practicall} al\\a}s found to be normal 

Another characteristic feature which is e\i 
deni from the table is this that murmurs 
rarel} were heard over the mitral orifice and 
were of the t}'pe called functional I do not 
find this term particular!} appropnate but 
it is commonly used Williams for instance 
usei it m his textbook I would like to sug 
ge t the term gestator} murmurs because 
this seems to me to be more to the point as 
it conve}s the idea of the transitor} heart 
disorders dunng the last part of gestation 

The chief complaints of these patients 
were cardiac pains and distre s headache 
and shortneas of breath The ph}sical ex 
amination show ed as mentioned rapid pulse 
extras} stole visible venous pulsation and 
s}Stolic and diastolic murmurs at the base of 
the heart over the pulmonarv and tricus 
pidal valvea 

Furthermore it is charactenstic that the 
lesion was not aggravated b} work nor was 
It improv ed bv digitalis and re t m bed In 
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TVBLT ir — FINDINGS IN ONE HUNDRED EICRT 
EEN PREGN\NT UOMFN WITHOUT FUNC 
TION \L HFART DISEASE EIMIT OP ERROP 


I ou th t ffth m nth 
f p ec a C) 

S thfo \ thm nth 
{ p egnancy j 

Eighth t ni thm th 

fp Rna > 5 

I u te n t t ty 
ght d js p St 
pa t m 


n mm 
Id m 
I 

d h g ]J 


6 

37 

105 


fir t 

1 dm 

k K U 
d d ^ h (1 

J 8 77 

33 I f* 

? ? ? 


‘;c\cral instances the patients chimerl to feel 
hotter while moMnR around 

Ihc main interest howc\er is associatcfl 
with parturition itscU lor e\tn b\ the 
mo-Yt careful obsenatjon it was impo siUe 
to demonstrate an> aggra\ation of the s>mp 
toms flurinp this stage These women were 
not exhausted neither during the labor pains 
nor in the interaals the respiration remained 
regular throughout and the blood pre sure 
was normal Of the puitnts ^7 dclixcrcd 
spontaneously were delnercxl by foricp 
when the head was on the pohic floor Ihis 
last procedure was rcalK not nccessarx but 
It happened early m the cries, of mxcsiiga 
tions ind we were not yet sure whether the 
heart disturbance were of functional nature 
or due to organic heart disca e 

The correctness of our Slews how ex or wi 
prosed mo t trikinglj by our txammations 
of the patients during puerpenum 
The percussion tones were normal and the 
murmurs had disappeared as early as the 
day after parturition As you will notice in 
the table practically all samptoms had sub 
sided before discharge The condition of these 
patients was once more perfectly normal 

TABLE HI — FINDINGS IN nURTX NINE PREC 
N\NT WOMEN WITH FUNCTIONAL IIEVRT 
DISE \SE 

n m f II t 

Lo t 1 U r d m U 
£ R I t R V 
J d d d hgd I d d d go 
To rth t ffth m th 8 6 js 4 

S th to se nth m nth 3 I5 5 

Eghthto nth m th 7 3 0 r ? r 

Fourt t t nt) ght 
days po tp I m 3*3 ® 3 


TIBLE IV —THE IDEVL V VLUES OF AND S 
DURING PRFGN tVCl 


Nnth 
( ostp turn 


Id I Ileal 

A I SI 
14 8j I 86 

13 78 7 4 

* 56 y 

4 91 S 6 

41 3 96 

«4 3 18 

14 83 3 3*5 

‘^3$ 4 4 


J! s 



10 6 

9 I 

1 J 
6 


I find it of the greatest importance that 
the obstetrician as well as the general prac 
titioncr rcalire that such functional — {,cs 
tatory — heart disturbances do occur in pre 
nanev that they arc relatively frequent and 
that the\ arc of no consequence whate\e: 
during parturition 

It is evident from works b> Gcrhardt 
Jacqucmicr Kehrer rdlncr ^^ll on Robin 
son and others that tlitst heart disturbance 
art quite well known in them ehes and yet 
thev have not rtccncd proper attention pri 
manh btcau c onh a systematic examina 
tion throughout the entire perioi of gestation 
makes it pos iLIc to distinguish the e ca es 
of functional heart lesion from case of organic 
hcirl di Cl e 

\s a rule however one doe not see the e 
patients until late in prtgnancv when they 
complain of their subjective symptoms If 
at that time an increa ed area of heart dull 
ness murmurs o\er prvconhnm and accen 
tuation of pulmon ir\ second ound ire found 
one may \cr\ rculily make a diagnosi of 
orpinit. heart Ic mn and treat the patient 
accordtnglv 

This hold good to a still larger extent d 
one docs not see the patient prior to par 
tuntion in which case this fact becomes more 
imminent ina much as the management of 
labor will niturally be influenetd by the 
wrong diagnosis — just as it wa in the hrst 
2 cases of our senes I do not do bt Chat 
quite d number of cases of functional heart 
disturbances arc included among the cases of 
heart disease which are treated in obstetrical 
departments everywhere This in turn mean 
that statistics will vary a good deal depend 
ing on how manv such cases have b cn en 
tered under the diagnosi ^Ib cordt 
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Curve I 


Before I attempt to explain these clnngei. 

I wish to call attention to the results, of our 
sjstematical \ ra> and electrocardiographic 
examinations \ ra> examinations were made 
of 157 patients the first examination being 
made as earh as in the second or third month 
of pregnancy 

I able II uomprises 118 cases of pregnanej 
with no cardiac disturbances whatever dur 
ing the entire period of gestation It shows 
an increase of the longitudinal as well as the 
transverse diameter m 23 casts as carh as in 
the fourth or fifth month This increase of 
the diameters becomes more frequent m the 
sixth or sex enth month when the longitudinal 
diameter was increased in 39 cases the trans 
\ erse in ^3 

It should be borne in mind that these 
measures were taken at a time when the up 
ward pressure on the diaphragm could be of 
no particular consequence For the same 
reason we have attributed no significance to 
the measures m the eighth or ninth month at 
this time we found the longitudinal diameter 
increased in 67 out of 118 cases le about 
SO per cent 

Examinations to 4 weeks after partun 
tion showed that both the longitudinal and 
the transv erse diameter had returned to prac 
ticalh normal measures 

Table III gives the \ ra> findings m the 
39 women I have characterized as suffenng 



Curve 2 


from a functional heart lesion In the sixth 
to the seventh month the longitudinal and 
the transverse diameter were enlarged in 21 
and 2 cases respectively the longitudinal 
diameter was enlarged in 7 cases in the 
eighth to ninth month 

In these cases the changes disappeared 
shortly after parturition The patients pre 
sented many signs of circulatory disturb 
anccs during pregnanev but m no instance 
could these changes be demonstrated 4 weeks 
alter parturition 

I realize perfectly well that one has to be 
verv cautious m estimating the size of the 
heart from \ ray plates — particularly m 
pregnanev vet I am convinced — in con 
formitv with Frey for instance that these 
findings do justify one m the claim that the 
enlargement of the heart diameters quite 
often can be demon'.trated at an early stage 
of pregnancy when the upward pressure upon 
the diaphragm is as yet of no consequence 
It IS worth noticing that in the cases I hav e 
diagnosed as functional heart lesion the di 
ameters were enlarged m about 50 per cent 
of the cases in the sixth or seventh month 
and in 70 per cent in the eighth or ninth 
month 

\\c now come to the question which has 
been touched on by so many authors and 
has been discussed m particular by Frey 
Kautsky von Jaschke Sellheim and Robert 
Weiss Is this demonstrable enlargement of 
the heart due to a hypertrophy or a dilata 
tion or perhaps both^ Or is it merelv an 
apparent enlargement due to the changed 
position of the hearts 

We took the position of the heart axis m 
the different months of pregnancy into ac 
count and computed the ideal xalucs for R 
and ^ respectively by means of Emthovens 
triangle If the two ventricles did not un 
dergo any change in the course of pregnanev 
the difference R — S would remain un 
changed 
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Table I\ shows howe\er that Ji ^ S 
gradudlK decrcasLs until the sixth month of 
pregnancy from lag to oi It then mes 
again and attains its pre\ious \aluc shortlj 
before parturition fins fact becomes still 
more conspicuous nhen it is presented f raph 
icalh as I ha\ e done in the cur\ e of Ciir\ c 8 
Here the difference is seen to decrease marked 
1\ until the i\th month where ifter it again 
increases 

Table I\ shows that this decrease of ^ ^ 

was due to an increase of S \s far as we 
now know this means a prcdominince of the 
left \entriclc The difference n. compen 
sated from the sixth month on a illustrated 
b> the ri e of the curve toward tht original 
level 

Ihcsc art the clectrocardiac changrs that 
we consider indicate that the left ventricle 
undergoes hvpertrophv in the hrst o months 
of pregnaniv and that this hjperirophv is 
compensated m the last months bv a pro 
portionatc hvpertrophv of the rifclit ven 
tricle I erhaps our interpretation mav be 
cntiti2cd but there can be no doubt of Ibe 
correctness of our observations Ike fuiic 
lional cautlibrium oj the t^o icuindes ts dts 
iurbed til most coses of presiiancy <rcn the 
normal ones 

The view that the heart muscle realh Joes 
undergo some changes is supported b> the 
fact that the electrocardiographic changes 
can often be demonstrated a whole month 
after parturition while the \ ra> changes 
which at anv rate largely depend on the ro 
tation of the heart disappear relativdv soon 
after parturition 

\\e have endeavored to contribute to the 
answering of this question bj the electro 
cardiographic examinations which Dr Nor 
gaard has earned out We have studied 32 
patients s>stematical]\ It has been a \cr> 
extensive piece of work as we have com 
puted about 12 000 values for the different 
leads on the basis of these electrocardio 


grams Our material then is so large m fig 
utes that one can reasonably take it for 
granted that armlents have had no influence 
on the re ults 

U itliout { oing into details of the technique 
I wish to point out that ail conceivable 
source of error were taken into considera 
tion as far as possible including the ever 
recurrent rotation of the heart in pre nan 
c> We now think that the electrocardio 
graphic change of pregnancy which we have 
found m practicallv everv case and which 
become particularly conspicuous because of 
the altered function of the two ventricles 
should be interpreted in thi wa> Dunn 
the iirit 6 months of pregnane) the left 
ventricle undergoes a relative h>pertroph) 
m proportion (o the right ventricle and from 
the ixth month to parturition this h)'per 
trophv is compensated bv a h)’pertrophv of 
the right half of the heart there is perhaps 
al o a slight dilatation of the right ventricle 
and right atrium The electrocardtOj^raphic 
(hangci can be demonstrated as tarl) a in 
the third or fourth month when the chan^^e 
m po ition of the heart can be of no im 
porlance 

W ilhout entering too far upon the electro 
cardiographic mv stories I shall cite an e\ 
ample winch illustrate this extreme)) im 
portant que tion 

It IS the general opinion that in the third 
lead of an electrocardiogram the hei^^ht of 
the wave vs an indication of the function 
of the nght ventricle while the 7 wave de 
notes the function of the left ventricle 

The final cause of these chan'^es 1 vet 
purel) h>pothctical There caw be no doubt 
that the increased work 01 the heart i the 
primary cause of these changes Hence it 
will be verv ignificant if it is possible to 
prove directly that the work of the heart 1 
increased during pregnane) 

rhe work of the heart can be measured in 
thi form of its minute volume re that 
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amount of blood \\hich passes through the 
heart in i minute 

The most accurate in\ estigations of this 
question so far are undoubtedh those made 
b} Standers Duncan and Sisson 1 ht> 
used pregnant dogs for their determinations 
and the) determined the minute volume b> 
means of this formula 


According to this formula the minute vol 
urae IS equal to the proportion between the 
total o\>gen intake in cubic centimeters and 
the difference between the o\:>gcn content m 
1 cubic centimeter of arterial blood and in i 
cubic centimeter of venous blood It is com 
parativel) easy to determine the absorbed 
ox>gen b> means of a spirometer But the 
determination of the amount of ovj gen m the 
arterial and venous blood requires a heart 
puncture of the right and left ventricle re 
spectivel> By this method Slanders Dun 
can and Sisson have determined the minute 
volume in two pregnant dogs The> have 
found this volume to increase gradual!}, dur 
ing pregnane} ind become about 35 per cent 
larger than before or after pregnane} 

Ihese experiments must be taken as ver} 
signifacant Their number is not large but 
the} apparently are made with a dependable 
technique and show conclusively that the 
work of the heart is increased during preg 
nanc} 

A number of experiments have been made 
b} other investigators in order to demon 
strate the increase of heart work in pregnane} 
but the accurac} of the experiments is not 
equal to that in the animal experiments just 
mentioned 

Without entering into the details of the 
various methods I believe Krogh and Lind 



Curve s 


hard s method must be recognized at> the 
most dependable In 1925 Henderson rt 
ported a new method which does not seem 
to offer any advantages in preference to that 
of Krogh and Lmdhard According to these 
authors Hendersons method is even en 
cumbered with certain errors 

In Krogh and Lmdhard s method the 
patient studied respires into a spirometer 
which contains air mixed with a definite 
amount of nitrous oxide \fter having made 
some respirations the patient holds her 
breath a minute or so and then expires B} 
anal} 7 mg the alveolar air at the start of the 
experiment as well as at its conclusion one 
can calculate the amount of blood which has 
passed through the heart on the basis of the 
deficit in nitrous oxide 

Krogh and Lmdhard Lmdhard alone and 
fatcr Christen Lundsgaard have made nu 
mcrous determinations with this method 
which must be said to have been tried out 
thorough!} 

The hrst determination on a pregnant 
woman was made bv Lmdhard as earlv as 
1912 and it should be emphasized that this 
determination was made on a woman who 
was well trained in the technique from man} 
prev lous determinations i circumstance w hich 
of course makes the result particular!} de 
pendablc and convincing (Curve i) The 
curve of the determinations on this individual 
shows the minute volume to be 3 7 liters in 
Apnl 1912 Pregnancy commenced m Jan 
uar} 1913 The curve shows how the minute 
volume increased to 5 liters in the month of 
May The woman was delivered in Septem 
ber whereafter the minute volume began to 
fall It was 4 4 liters in October 

Lmdhard thinks that the increase of mm 
ute volume is due either to an enlargement 
of the vascular s}stem of uterus or to an 
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incrca e of the toti! amount of blood c\cn 
tuallv h\drimia 

Uhiche\er t'qdamtion is corri-ct it an\ 
rate tlie incrca e of minute lolume inxoKts 
an intreise of hetrt aitron 

Later \\ti cirricd on with I indhanl 
method He \\a'> not in i po ition to follou 
the pregnant uornen throUp,h the entire pre^ 
nanc\ but limited himself to determining the 
minute volume in the list <lub hciorc pir 
tuntim tlien he eompart<l the value he 
found with the average value which Kro„h 
and Lmdhvrd found in hcilthv non pre^^nant 
women ind which he „i\c a > b liter In 
hi mvetipition \\ci finds a ver\ mirke<l 
incrci t ot the minute volume vanmg irom 
4-, per cent to h per cent 

1 agree with Lindhard in the opinion lliit 
these ligure must be t iken with oint tail 
tion It IS true enouf,h that the minute \ol 
ume in reie but it i hardlv likdv l< 
incrcise is much isUci ha iatind it t><l> 
and Ills evpenment are laeking thit eontrd 
which would have been po ible if he ha I 
been able to examine the sime pitient in 
the beginning of pregnanev and some time 
after parturition Wcis to> ton idcr the 
inctea c of minute volume due at lei t in 
part to an incrca e of the tJtal blood volume 

In IQ25 I dje irand and Sten trom re 
ported the re ults the) lomid in detcrminint^ 
the minute volume in a number of women 
with thronie nephritis Ihcrc wa a prtg 
nant i oman imong these Her minute vol 
ume increased during pregnane) to 6 liters 
and went down to 4 9 liters after parturition 
\lthough one cannot overlwk the fict that 
chronic nephritis in it elf 1 a reason for an 
increase of the minute volume this erpen 
ment still shows tbit pregnancy has an m 
flucnce which tends to increase the minute 
volume 

In 1027 Weiss reviews tlie different meth 
ods of determining the minute volume of the 
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heirt I he mot important part of thi 
studv IS his conclu ion that the minute vol 
ume m human can be determined with 
relitivel) greit icturicv but that the melh 
od I still ver\ diffieult and require so much 
trainin of the experimental subject that it 
IS fir from being pricticable a a clinical 
routine method One still has to con ider the 
re ults with a certain re crvation 
\\t to hive entered on the e inve ti a 
lions in the Lvingln Hospital Together 
with Mr l)r Gorm cn and later with Mr 
Hr Jorgen en vst have succeeded in com 
pletin" I experiments \\c have started the 
experiment as eirlv in prte,nanc\ as po 
iblc ind hive continued the determinations 
until ome lime alter parturition 

\b ilrciJv mentioned the technique is far 
from bein" tisv and it require a great deal 
of training 01 ihi experimenter a well a the 
experimental subject Some of the experi 
ment hul to be relinqui htd becau e it wa 
im|>o sible to teach the individual to breathe 
in the right fa hion We have been \er> for 
tunitc in thi that Profe or I mdhard wa 
so km 1 i to teach Dr Gorm en the teeh 
nique and to let her do the hr t experiments 
unrier his supervision 

In the ease illu trated b) Curve theiir t 
d( termination w is made in the twelfth week 
of pre^nanev At tint time the minute vol 
ume wa about 4 liter It increased gradu 
iHv dunn^ pregnane) and amounted to 5 
liter in the thirt) seventh week Asm 
termination b c 1 a\ after parturition showed 
that the minute volume now had fallen to 
4 4 liter 

Vnolher experiment (Giirve 3) wa started 
m the sixteenth week when the minute vol 
ume was a little more than 5 liters Dunn 
the remainder of pregnanc) it kept qaite 
a>iistant!\ about 5 5 liters In thi ca e ve 
wer able to make a determination 9 da> 
alter parturition as well as 3 month and 
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13 months later Ihe minute \olume ^\as 
found to be considerablj loiver in all 3 m 
stances namel> 4 5 liters 

In the follo\\ing experiment (Curve 4) the 
first determination was not made until the 
twent> eighth week At that time the mm 
ute volume was 55 liters from then on it 
increased rather markedl> and it was 7 s 
liters shortly before parturition Three weeks 
after parturition the minute volume was as 
low as 4 6 liters while it stajed around 5 75 
liters about 15 months after parturition 
The result of the next experiment (Curve 
5) IS similar to that for the others there is an 
increase m minute volume toward par 
turition and a considerable decrease after this 
The same holds good for the next experi 
ment (Curve 6) In this case too we were 
able to examine the patient i year after par 
turition 

Ihe last curve (Curve /) is of particular 
interest It illustrates the minute volume 
determinations made on Mrs Dr Gormsen 
who has made a number of these experiments 
herself Mrs Gormsen was particularly well 
fitted for these determinations as she had 
instructed all the other experimental subjects 
in the technique of the experiment Several 
experiments were made on her as early as 
June 1924 at that time her minute volume 
was found to be j 55 liters She became 
pregnant in 1925 whereafter the first evperi 
ment was made on her in the eighth week 
Her minute volume was determined at 8 18 
20 22 24 6 30 33 35 37 and 30 weeks 

Ihese determinations show that the minute 
volume increases graduallv during pregnanev 
and reaches its maximum in the thirtj third 
week where it IS 5 65 liters 1 he decrease m 
the thirty fifth week undoubtedlv is due to 
the fact that at this time the patient discon 
tinned all work and rested at home Never 
theless the minute volume increased again in 
the thirt> seventh week After parturition 
^ determinations were made the last one 
4^ months after dehverj at that time the 
minute volume had gone down to exactlv the 
same value as m the eighth week of preg 
nanc> namely 3 q liters 
This experiment was carried out under the 
most favorable circumstances on an in 
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dividual who full> mastered its technique 
and who from personal experience was fa 
miliar with its sources of error I attach a 
vcr> great importance to its results On that 
account I do not hesitate to assert that our 
experiments have proved that the minute 
volume of the heart increases and that the 
heart action in this manner is increased dur 
ing pregnancy 

In this connection it does not matter 
whether the increase of volume is due to an 
an'emic condition m pregnanev or what I 
find most likely to an increase of the total 
amount of blood which has been demon 
strated for instance by Zuntz Standee and 
Creddick Mahnert and Raboth It should 
be mentioned however that Lmdhard has 
passed a severe criticism on the methods em 
ployed Still all findings go to show that the 
total blood volume is increased during preg 
nancy 

The heart action is increased m pregnanev 
as a result of the increased total amount of 
blood and the increased minute volume This 
explains the development of a hypertrophy 
and perhaps also a dilatation Both condi 
tions become particularlv pronounced in such 
cases in which the heart is poorly trained 
one might be justified in say mg m such cases 
m which the reserve force of the heart is 
relatively small 

Even though our investigations do not 
conclusively prove that a hypertrophy of the 
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heart occurs m normal pregnancj \\c still 
belie\e that our roentgenological and cardio 
graphic m\cstigations have helped to solve 
this question Moreover our investigations 
have shown in conformity with earlier in 
vestigators that apparent!) normal and 
health) women mav during pregnane) de 
velop S)mptoms which must be taken as a 
functional heart lesion while thev often no 
doubt have been considered organic heart 
di ease 

James Mackenzie one of the leaders m the 
development of the modern cardiolog) has 
continuous!) emphasized how little signih 
cance can be attributed to a single cxamina 
tion Onl) b) repeated examinations- in 
this case throughout the entire period of 
pregnane) and eventual!) for some time 
afterwards— can one obtain a clear appre 
hension of the most essential point the 
prognosis 

I regnant women with a functional heart 
disorder are not benefited b) a diagnosi of 
organic heart disease Much anxictv and 
manv radical measures could be avoided i\ 
this condition which i so well known m 
internal medicine likewise became as great!) 
appreciated in obstetrics In his textbook of 
obstetrics Williams sa>s with regard to hv 
pertrophv of the heart in pregnanes The 
question however cannot be regarded as 
detmitcl) settled and olTcrs an attractive 
held for future work I full) endor e the e 
words The question of the heart in preg 


nan<5 is far from settled It still offer an 
attractive field for future work 

DlSChSSlO\ 

Dr Reuhbn PriFRsON So tar as the heart in 
pregnancy is concerned there can be no criticism of 
the facts stated by Dr Gamm^Uoft Perfapsbe 
cause V c have not made as close a study of iea ts 
in no mat pregnant pati nts as has he we have not 
cen as many patients witl the s>mptoms he has 
outlined rapi I pulse cxtrasjstotes and venous 
pul ations As a matter of fact when such svmotoms 
exist c have n t ascribed them to the heart but to 
tl e patient s general nerv ous condition 

In th Lm crsity Clinic v e have been most for 
tunate i having t our command the 0 [ nion of 
suchat em nc t heart specialist as Dr frank. tViI on 
V ho has relieved us of the burden of deciding in 
doubtful cases v hether or not the patient has an 
organic 1 eart lesion 

I quite agree th the essayist that the heart m 
pregnanev a d labor is a very imp tant subject 
If the pati nt i suffering from organic heart disease 
th obslet 1 n is called upon at timts to exercse 
the lost accurate judgment as to progress and 
I eatment f r cr ors may mean disaster to cithe 
mother or child r both 

Inlikc utc nc t broils the very e istcnce of the 
patic t may depend upon steril zation so that the 
patents ve burdenel heart may not have the 
added I in of a pregn ncy of e cn sho t durat on 
If the patient \ ith organic heart d sease doe cor 
cei c ih <]uc tion al vs 11 arise as to whether 
the pregn nev is to be te minated at once or alio ed 
t p oc ed until the child is viable \et these and 
manv other as{ccts of the que tion are outside the 
scoi t the s av St s paper and may not be dis 
cu s d \nv I fcht up n the relation of the heart to 
pregnanev hich ill b of aid to us in sol in the 
occasional obstetr cal problem in th s connectio i 
I avs f aluc 
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THE W ERTHEIAI OPERATION FOR CANCER OF THE CERVIX UTERI 

Profe sor Dr PAULWFRNFR \irN\A \tsrRiv 


T here is no other gATiecological operation 
uhich cames with it so much danger and 
IS so destructue as is the abdominal opera 
lion for cancer this is especially true i( the 
operator is not familiar with the technique and 
does not know e\erj detail necessary to prcaent 
complications The mam dangers are a high pn 
mary mortality recurrence if radical removal has 
not been done and the possibilitv of damage to 
all the organs adjacent to the uterus The organs 
to be considered most carefully are the urinary 
bladder ureters and rectum The procedure 
which the 11 Frauenklmik formerly conducted bv 
^\erthelm has adapted with the hope of avoiding 
as far as possible the dangers associated with the 
operation is as follows 

PREPUtATlON FOR OPERVTIOS VND ANCSTIICSIA 

The patient should not be examined by vagina 
or rectum for 3 or 4. day s prior to operation and 
no excision should be made during this time 
Eiery cancer is infected Therefore any manipu 
lalion may force the infection into deeper tissue 
leading to a postoperative peritonitis or sepsis 
Conforming with these ideas we have recently 
abandoned curetting cauterizing or even packing 
the vagina as is done in many other clinics as a 
preparatory measure for this operation and m a 
large senes of cases we have found that no harm 
has followed our practice 

The anesthesia of choice is spinal i cubic centi 
meter of 10 per cent tropacocam given one half 
hour after o o grams of pantopon subcutaneous 
ly We have found that the use of spinal anies 
thesia not onlv prevents postoperative lung com 
plications and gives absolute relaxation to the 
abdominal wall to an extent not to be obtained m 
any other type of anesthesia but also it makes 
possible the securing of an operative field from 
which the intestines are excluded so that we re 
move the chance of mechanical injurv or infection 
to the intestines A similar degree of relaxation of 
the abdominal w all tan be obtained only approx 


imately by inhalation anxsthesia and the patient 
IS then so deeply anesthetized that life is en 
dangered As the intestines are never in the field 
of operation never manipulated and so never 
injured we are able to avoid irritating the pen 
toneum so often done formerly and also we are 
able to maintain almost normal peristaltic move 
mcnls of the intestines after operation 

OPERXTIVT TECHNIQUE 

The patient is placed in the extreme Trendelen 
burg position After the usual disinfection of the 
abdominal wall an incision is made from the um 
bilicus to the symphysis It is important to extend 
the incision to the symphysis because resection 
of the deeper tissues is thus facilitated Alany of 
the difliculties encountered m these operations 
have been due to the fact that the incision was not 
carried down far enough After walling off the 
pelvic cavity and placing a self retaining abdom 
inal retractor the operatiw field is examined by 
inspection and palpation the glands the bladder 
the parametrium and the rectum The most care 
ful clinical examination will not always give exact 
knowledge of the existing conditions If contra 
indications are not present the operation is begun 
as follows 

Ftrsl step — separation of the bladder The second 
assistant stands at the left of the operator and 
w ith his tight hand pulls the \ ulsella attached to 
the uterus cephalad The operator w ith a thumb 
forceps m his left hand lifts the peritoneum of the 
bladder at a point just between the insertion of 
the peritoneum on the uterus and its connection 
with the posterior wall of the symphysis m this 
wav bringing up a long longitudinal fold (Fig i) 

This fold IS incised with blunt scissors midwav 
between the forceps and the uterus This incision 
IS continued arch like on both sides to the round 
bgaments Then the bladder is separated from the 
anterior wall of the cervLx and vagina as far as 
possible This must be done in the proper layer 
to avoid unnecessary bleeding This proper layer — 
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tlic connective tissut between bladder and cer 
vix — IS easiK found b> lifting the bladder with 
forcciw as* high as possible and cuttin the folds 
equi distant from each end 

6ecoitl Uep — preparaUon if ureters Ue alwats 
Ijcgin on the right side first b> cutting the infundi 
bulopeivn. ligament between the ligature and the 
Pean s clamp Then the two lajers of peritoneum 
are eparated by dosed scissors (Ti" 2 ) until the 
opening is made large cnou h to introduce the 
right index finger ano continued down to the !at 
cral pelvic wall A complete separation of the 
two la>ers is important so that the ureter ma> 
be spe^il> located 

Next the anterior or lateral la)er is cut hor 
izontallj as far as the round ligament the poste 
nor or medial and then obliquelv down to the 
pelvic wall The exact cutting of the peritoneum 
is not only 'er> useful in locating the ureters but 
is of greatest importance for a proper peritoneaii 
zation of the wound vfter the uterus is remo ed 
The round ligament is now cut and the ureter is 
located in the following manner The second 
assistant pulls the uterus toward the sjmpbjsis 
and a little to the left meanwhile the first assist 
ant exposes the connective tissue of the broad 
ligament b> pulling the stump of the mfundibulo 
pelvic ligament cephalad and against the posterior 
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fi 4 The operative 6eld after the vessels have been 
cut Pc pe itoneum B bladder U I uterine ve sels 
Ur ureter 

abdominal ^\all Thecutedgeof theposteriorlaver 
IS grasped b> the operator with a thumb forceps 
and dissection is carried down along the perito 
neum to the location of the ureter which is ahvavs 
closelv related to the posterior lajer of perito 
neum As soon as the ureter is found the dissec 
tion IS carried down to the bladder The ureter is 
not dissected entirely free but is left connected 
with the lateral pelvic wall except in advanced 
cases when the entire pelvic connective tissue has 
to be removed Then the ureter must necessarily 
be dissected free in its entire circumference While 
dissecting down the ureter one approaches an 
area m which the connective tissue hbers run in 
an arched manner over the ureter carrying the 
uterine vessels As soon as this place is ap 
proached a tunnel is built bv closed scissors blunt 
dissection above the ureter and below the arch 
like fibers Into this tunnel the right index finger 
can be introduced so that on the finger are the 
uterine vessels and below the finger is the ureter 
(Fig 3) Under the guidance of the finger a silk, 
suture IS earned in a Deschamps needle under 
the vessels which are tied and cut By this 
method v\e are able to avoid any injury to the 
ureter which in previous operations was very 
common Figure 4 shows the operative field after 
the uterine v essels hav e been cut Now it is easy 
to dissect the vesical ureter and the adjacent 
portion of the bladder as far down as possi 
ble (Fig 5) A similar procedure on the left 
side frees the uterus m front and on two sides 
(Fig 6) 



big 5 D ection of the vescal ureter and adjacent 
portion of bladder b bladd r C cervix hr ureter U 
1 utcnnevesel 

Third ^lep — exposure of ihe posterior side and 
separation of the rectum The rectum is dissected 
in the following way The uterus is lifted out 
against the symphysis as far as possible The 
first assistant is pulling the rectum out of the 
pelvis and pressing it against the promontory of 
the sacrum with his left hand (Fig 7) In this 
way Douglass pouch is flattened I his enables 
the operator to take up w ith a thumb forceps in his 
left hand a fold between rectum and posterior 
vaginalwall and cut it transverseh The incision 
IS continued on both sides through the peritoneum 
of the sacro uterine ligament to the posterior 
layer incision made pnmanK for the exposure of 



Fig 6 The uterus free in front and on t vo ides P 
bladder C cervix Ur ureter 
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the ureter The jpcrntor now grasps the uterus 
with his left hand and lifts it shile separating 
the rectum fnm the posterior vaginal wall blunilv 
with the right hand down against the perineum 
This as a rule i \er\ easiH lone The uterus is 
now free from all sides and can be extirpated 
F u th step We start as a rule ' ith the right 
parametrium Bv lifting the uterus forv ard an i to 
the left side the parametrium becomes ten e 
Curved parametrial clamps (F; S) ar applied 
to the broaJ ligament as near the pelvic wall as 
possible beginning with the sacrouterine folds 
and goiDj, on step bv step to the vaginal canal 
The tissue is cut and \ hen this is done on both 
sides the utcru is attached onh b) the vagina 
and can now be remived b\ uttin through 
The openin" of the vagina was f rmcrlv fearc 1 as 
the mo t dangerou step of the operation be 
cause then fht infection of the carcinomatous 
area have their opporiunitv of entering the ab 
dominal cavitj Wertheim tried to avoid this 
danger b\ appKmg two slron right angle 
clamps below the cancer to the vagina thus clos 
ing It bevond the langerous gro\ th and cutting 
belo\ the clamps This method without doubt 
will avert infection of the peritoneum through the 
vagina but it makes the operation verj diflicult 
because there is \er\ little space for cutting the 
vagina bclo \ the clamps and the entire work has 
to be done deep in the peKis In the past few 
j ears w e ha\ e av oide ! the dangers of infection in 
thefollowin simple eas\ and satisfaclor> wa> 
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I ifth step \s soon as the uterus is reica ed 
from all Us attachments except the vagina the 
latter is cleaned and dried out with drj pieces of 
gau/c through the v ulv a Then a gauze spon e is 
(irmlv presseei against the cancerous area and the 
vagina beliw the gauze pack is igain cleaned 
Vftcr this the operator returns to his place and 
gra ps the vagina with his left hand bj placing 
the thumb in front the index fin er behind thu 
holding the gauze against the cancerous area and 
cuts the vagina below with scissors (Fig o) As 
sxin as the anterior vaginal wall i cut a strip 
of gauze IS introduced through this hole into the 
vagina to prevent an\ remaining contents from 
entering the field of operation Then thevainal 
attachment is tomplctch severed and the uterus 
is removed \ few stitches arc place I in the \a i 
nal stump t> control bleeding and clamps are 
replaced In ligatures Bv using the curved damns 
which folio the pelvic curve the pelvis maj be 
cleanc 1 out eniirelv sa not the slightest amount 
of fat or connective tissue remains Fi ure lo 
shows the left half of such a pelvis where the 
levai vr am can be seen cniirel) exposed After an 
exact control >f haimorrhagc the area is again 
examined for anv enlarged glands It must be 
rcmcmliered that such glands are alwavs in close 
relation to the iliac vessels and obturator nerve 
and separation is often verv ilifTicult Great care 
must be exercised not to ligate the obturator 
nerve as this \ ould cause long lastm pam in 
the leg 

Finallv a strip of iodoform gauze is placed m 
the operative field and an en 1 extended through 
the vagina The bladder peritoneum is utured 
to the re turn and suturing is continued on each 
side to the infundibulopelvic stump which sepa 
rates the entire operative flcl I from the abdom 
inal cavit> (I g ii) The peritoneal apposition 
must be \er> accuratciv done in order to avoid 
postoperative peritonitis Findl^ the abdomen i 
closed in the usual \ av 

The difference between this extensi c operation 
and simple extirpation is that the uterus alone is 
not removed but the adnexa al o the parame 
trial tissue and an extensive portion of the va 
gina Thi i done in order to follow the general 
surgical law to extirj ate a malignant tumor 
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Fig Q \\ th gaure held against the cancerous area the 
operate cuts the vag na belo nth sCi sors 1 a ina 
C cerv 1 

thoroughl> so that onI> health\ tissue is left 
This IS possible onl> when preliminarj dis<5ection 
of the ureters— the most important point m the 
entire operation — is done 

\FTER TREVTIIENI 

As in all other laparotomies the patient is put 
to bed and left absolutelj quiet There arc no m 
fusions or other medication given except a h>'po 
dermic injection of morphine o 02 grams the 
evening after the operation to procure a restful 
night Shock IS ne\ er observed after the operation 
perhaps due to the fact that the intestines have 
not been manipulated Forty eight hours after 
the operation the patient receives an enema of 
chamomille tea to facilitate peristaltic action If 
the bowels do not act after the tea enema the 
patient is given a gl>cenne water enema On the 
fourth dav the pelvic strip of gauze is partlj re 
moved and a little more is taken out each da> 
until the eighth dav when the last of it is removed 
Five davs after the operation the stitches are 
removed It is advisable to have the patient 
brought to the examination table 2 da> s after the 
removal of the gauze and to introduce forceps 
through the vagina into the parametrial wounds 
to permit the escape of an> secretions that ma> 
be retained This ma\ occasionally prevent 
severe phlegmon of the retroperitoneal cellular 
tissue or secondarv peritonitis Especial care must 
be given the bladder There is always complete 


retention of urine due to the extensive dissection 
and isolation of the bladder This retention and 
the consequent cvstitis cannot be prevented in 
fact It mav be said that if a patient passes urine 
voluntarily after operation the operation was 
not a real extensive Wertheim The operation by 
Its extensiveness must lead to this bladder dis 
turbance The bladder must be emptied everv 8 
hours by catheter and washed with a 3 per cent 
boracic acid solution After 8 or 10 davs the 
patient starts to empty the bladder spontaneously 
but never completely It would be a great mis 
take to stop the care of the bladder as a severe 
cvstitis and perhaps even pyelitis might follow 
The time for the end of the bladder treatment I's 
determined in the dime in the following way The 
patient is asked to urinate in the morning and 
immediately afterward she is catheterized The 
amount of urine found this way the so called 
residual urine is measured OnK when no resid 
ual urme is found on ^ successive days does the 
bladder cease to require further treatment This 
takes about ^ or 4 w eeks 

Postopemtiveprophylactic radiation is done on 
every patient For this only the \ ray is used 
Radium emanation does not reach deeply enough 
and even with most cautious dosage may lead to 
fistula because of the severelv traumatized tissue 
The general rule is to be followed as always 
to radiate the patient as soon as possible but cau 
tiously If the radiation is started too early 
before the abdominal wall has had time to 
heal and the bladder is not sufficiently recovered 
severe recurrence of cystitis will follow and 
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require extende i treatment Therefore it is Iwsi t > 
ivait until there is but lo or io cubic centimeters 
of residual urine before startin" radiation 

COMPLICtTIUNi 

The most common and most feared complica 
tion IS the hslula There ma\ occur fisluH ol 
the bladder ureter or rectum This complica 
lion cannot be a\oi led entirelv especialK in far 
ndxance 1 cases in \ hich the new growth has \er\ 
closeK approached the organs Bladder an I rec 
tal fistulre are obserced in the cases in which the 
cancer has grow n cl «e to these organs or ev en into 
the outer la\cr of their walls The outer wall is 
remoxed with the growth an 1 the remain ler be 
comes necrotic and sloughs ofi as a rule within 
8 or lo da\s \er\ little can be done toprccent 
this because e\en ocerlapping with apparcnflv 
healthv ti sue does not as a rule prevent the 
fistula becau e of the tissue sdiminishc 1 resistance 
and blood supph due to the extensive dissec 
tion Nearlv alwavs rectal fistula ill heal spon 
taneouslv even though quite large Bladder 
fistula; heal \er\ rarelv even though the> are 
small \fter 2 or s months the fistula of the blad 
der must be operated upon and as a rule it heal 
with primarv intention 

If adhered t certain rules will reduce ureteral 
fistula; t a minimum If possible the ureter 
should be left in contact with the lateral pelvic 
wall If this cannot be done for instance in \crj 
advance i cases ‘\mann s method is the best wav 
of re attaching the ureter to the pelvic wall bj 
using the stump of the uterine vessels for fixation 
The ureters should never be grasped with an in 


strument all dissecting should be done by holdin 
the surrounding connective tissue Finally thev 
should not come in contact with any ligatures or 
even the gauze used as a pelvic drainage If after 
all these precautions a fistula does occur spon 
taneous healing may be expected in the greater 
number of cases This healing may take place in 
some cases in or 5 weeks while in others it will 
require > or 4 months Therefore surgical inter 
ference should not be tried until after this latter 
time The onlv operation to consider i extirpa 
tion of the kidnev because first it is impossiHe 
t j dis ect the ureter free from the scar tissue far 
enrugh to implant it into the bladder v ithout 
tension and ccondly the kidney is nearly always 
infected at the time of operation and its preserva 
tion fir this reason is not desirable 

'knother severe complication is pvelitis If 10 
or 12 davs after the operation and in some cases 
even later the patient suddenly develops hi h 
temperature which may or mav not be accom 
panicd bv a chill the possibilitv of pvcIitis should 
ahvavslx; considered even though there is no pam 
in the kiJnev region and no urmarv findings or 
anv oiher svmpioms common to pyelitis 
The kidnev pelvis must be catheterizcd and it 
IS best that the catheter remain for 24 or 48 hours 
to insure permanent drainage of the kidney pelvis 
and allow repeated Jouches of i per cent silver 
nitrate solution If catheterization of the ureter 
IS not pvssiblc lue to severe changes in bladder 
mucous membrane it is alvisablc to place a 
permanent catheter in the bladder and twice a 
<lav inject 10 cubic centimeters of 40 per cent 
urotropme solution intravenousK I \eliti if not 
treated or not treated earlv enou h may lead to 
pvonephrosis and even to death 

RLSL LTS 

Werthcim found that 50 per cent of the cases 
admitted to the clinic for cancer of the uterus 
could be operated upon the remainder were mop 
crabledue to the advanced stage of cancer growth 
orothercomplications Of the cases operated upon 
50 per cent were alive and well after 5 vears This 
corre ponds to a permanent healm of 50 per 
cent of all cases operateti upon or 25 per cent of all 
casescomm mto the clinic wnth cancer Since that 
time postoperative radiation has been used as a 
routine mall cases operated upon a! o the opera 
tive technique has been more improved 0 that 
the primary mortality has been reduced from 10 
per cent to 5 or 6 per cent I do not doubt that 
the future will show much better results 
I m ry m h d bted t D H C H t f Ha 
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FROM THE SECTION OY ORTHOPEDIC SURGERY MAIO CLINIC 

MASSIVE BONE GRAFT APPLIED FOR NON-UNION OF THE HUMERUS^ 

By '\IEL\I\ S HENDERSON MD F\CS Rochester Minvesota 


F or a number of jears we have used the 
term massive bone graft to distinguish 
this type from the mtramedulhrj or inlay 
bone graft The intramedullary bone graft is 
placed m the medullarv cavatj is graduall> 
absorbed and serves merely as a means of fixa 
tion In cases of non umon it has proved of little 
value and in cases of delaved union of but little 
more therefore ithaspracticallj been abandoned 
The mla> method although anatomicall> ac 
curate and seeminglj logical has certain faults 
The inlav graft must be accurately placed in the 
slot prepared for it or the necessary contact 
between the bone graft and the bone fragments 
will not be obtained The most senous fault 
however is that the graft in some positions par 
ticularly in the radius and ulna is not of sufficient 
size to maintain fixation properlj during the 
period from the third to the fifth week which is 
often spoken of as the weak period of the bone 
graft Although autogenous bone grafts are 
probablv mostlj absorbed and replaced b> new 
bone I doubt that this process is complete At 
the time of maximal absorption of bone there is 
not enough new bone in a small graft to provide 
real fixation and it is then that the graft ma> 
break 

The massive graft overcomes these difficulties 
It IS easier to appl> and is so large that it really 
acts as a means of fixation even through the 
penod of weakness because by that time enough 
new bone has been deposited The massive graft 
is applied in the same manner as a metal or beef 
bone plate except that the cortex of the frag 
ments is freshened to expose fresh bone to provide 
nourishment for the graft 

TECHNIQUE 

In order to illustrate the method of applying 
massive graft I wall descnbe the operation as 
earned out in a tvpical case of non umon of the 
humerus 

Incision and dissection In operations on the 
humerus the soft structures particularl> the 
nerve trunks must be molested as btlle as 
possible The musculospiral or radial nerve is 
particular!) liable to injury because of its intimate 
contact wath the bone in the musculospiral groove 
and Its lateral position m the lower third of the 
S bmitt df p bl 


arm This nerve traverses the arm postenorl> 
through the musculospiral groove close to the 
humerus between the heads of the tnceps muscle 
it comes forward laterally at the outer side of the 
elbow several inches above the outer cond>le in 
the substance of the tnceps muscle and soon 
enters the supinator longus therefore it can 
readily be seen that although the lateral approach 
to a fracture of the humerus is more convenient 
for the surgeon it jeopardizes the safety of this 
important nerve I use an external anterolateral 
incision (hig la) curving the lower end across 
the tendon of the biceps The dissection is car 
ried down between the biceps and tht. tnceps 
muscles and does not disturb the substance of the 
supinator longus muscle m which the musculo 
spiral nerve divides into the posterior interosseous 
(motor) and the radial (sensory) (Tig ic) When 
this line of dissection is adhered to the musculo 
spiral nerve is well out of the way 

Exposure and preparation of fragments The 
bone IS exposed the fragments separated (Fjg 
2a) and the ends forced out through the incision 
so that the fibrous tissue between them can be 
removed (Figs b and c) The end of each frag 
ment is sawed off squarely (Fig 3b) and the 
medullary cavity reamed out (Fig 3a) The ends 
are carefullv fitted together to make sure that the 
angle at which the bones were sawed off is such 
as to prevent bowing (Fig 3d) The fragments 
are prepared for the reception of the massiv e graft 
by chiseling or sawang (Fig 3c) A sufficient 
amount of the cortex on the side (the anterior 
surface when the external anterolateralincision 
IS used) IS remov ed (Fig 3d) to expose the deeper 
bone which has a good blood supply All vessels 
of any size in the arm are tied and ends of the 
bone are w rapped in gauze sponges saturated with 
sodium chloride solution and a small sponge is 
laid in the wound The edges of the skin are 
drawn together by means of a towel clip No 
tourmquet is used on the arm for fear of injur 
ing nerves 

Remo al of bone graft It is usually better to 
use the tibia on the same side as the affected arm 
because if it becomes necessarv to use a crutch to 
relieve the strain on the leg the patient will be 
come ambulatory more quickly if he can use the 
crutch with the opposite arm The bone graft 

S ptcDibc 797 






HENDLRSON MASSIVF BONE GRAFT FOR NON-UNION OF HUMERUS 399 



sivould be remo\ ed from the tibia as c ose to the 
upper end of the bone as possible and should m 
dude all la\ers The end which originated near 
the epiphyseal line should be placed against the 
lower fragment because the bone cells near the 
epiphysis are more actue in forming new bone 
We kno-w that practically all the growth of long 
bones takes place at the epiphysis not in the 
center of the shaft Before c osing the wound 
after bone grafting operations if it is possible to 
obtain scrapings with a curette from the epiphy s 
eal area I pack them about the line of fracture 
1 am sure that our percentage of good results has 
been increased by the pacing of these small 
grafts properly around the line of fracture The 
incision (Fig 4) is cuned to preient it from 
coming directly o\er the site of removal of the 
graft moreover the distribution of the veins is 
such that the curved inasion causes the least 
injury to the venous circulation (Fig 5) Figure 
4 shows the le^, prepared the tourniquet in 
place and the bones sketched in outline The 
bone can be removed by means of a chisel and 
drill The motor saw is quicker and more con 
venient but it should not be of such high speed 



Ti}, 4 Show ng the relation of tl e me ion to the skm 
and bon s 


that It will burn the bone Figure 6 shows the 
method of removing the graft and water being 
dropped on the saw to keep it cool The graft is 
removed from the internal surface of the tibia 
the crest being left intact Figure 6c shows 



F 5 Showing the location of the mci ion m relation 

to the veins 
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r 8 a SmoothiD" the inner surface of the g afl b and c small pieces of bone 
and la ge raft kept m warm gauze 


diagraramaticallv the amount of bone removed 
The removal of the graft is facilitated bj drilling 
several holes at each end of the graft and freeing 
It b> means of a chisel (Fig 7a) Figure 7b shows 
the chisel being used to loosen the graft at the 
sides The uneven pieces of cancellous medullar> 
bone on the under surface of the graft are care 
full> removed with a bone biter (Fig 8a) to give a 
smooth surface so that the graft can be applied to 
the prepared surface of the humerus The graft 
and the fragments should be wrapped m a gauze 


sponge and kept warm (Fig 8b) The wound in 
the leg IS closed and a firm dressing applied over 
It to prevent the formation of a hiematoma The 
tourniquet is removed 

Application of bone graft <ixih beef hone screas 
The ends of the humerus are approximated and 
the massive graft or plate of living bone applied 
to the prepared area on the fragments (Fig 9) 
The ends of the fragments are pushed toi,ether 
firml> and the graft held in place b> bone forceps 
Means of holding this plate like graft to the 
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fragments maj be proMtled b> sexcral clifftrenl 
methods however I have feund thit beef bone 
screws serve the purpose admirabl> \ut genous 
bone screws ma\ be made v Uli a dowel namer 
at the CO t of considerable time or autogenous 
pegs may be staggered into the graft and (he 
fragments at various angles according to the 
method of \\illis Campbell but the preparation 
of these pc^s is also time consuming The use of 
beef bone screws previousl) prepired saves 
considerable time Th v are strong and retain 
their strength until the bone graft has become 
hrml> united to the fragments Thev must be 
made accurately so as to 1 1 tlie threads that are 
tapped into the drill holes in llie graft and fra^ 
ments screws fitting too I )osel> areofnousc anl 
if the> are too tight thev bind and I rcak as the> 
are screwed in Usually tw holes m each frag 
ment sometimes three arc bored with either an 
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electric or hand drill through the graft and the 
frigmenls until the drill perforates the opposite 
cortex \fti.r the screws are inserted the heads 
arc bitten off (Iig q) Before the wound i 
closc<l It is mo t important to pack multiple 
small gnfis around th line of fracture (hi 
loa) 

In bone grifts for non union or delajed union 
of fractures of the humerus postoperative fixa 
lion IS essential \\ c hav e found that a bod> cast 
encircling the chest either resting securel> on the 
iliac crests or hanging from theoppositeshoulder 
should be aj plied a few daj s before operation 
lollowing operation a cast should be applied to 
the arm forearm and hand extending from the 
ends of the metacarpal bones to the axilla and 
should be lashed S(.curel> to the bodj cast b\ 
plaster of P uis throw n around the bod) and arm 
cast and over the shoulder 
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END-RESULTS FROM CORRECTION OF CYSTOCELE BY THE 
SIMPLE FASCIA PLEATING MErHOD‘ 

ByNORM 4\ r WILLEI MP lJ\v\ClTY 
\ t P f Ob t t d 0> I fcy 


F LW gynecological subjects ha\e receded as 
much discussion as cystocele the literature 
abounding ^\ith contributions dealing with 
\arious phases of the condition Most of these 
papers have dealt ^nth the technique of operatue 
procedures some have emphasized the cause 
etiology or treatment while only a few ha\e re 
ported end results from correctue operations 
Since bulk of literature on a subject is often a bad 
rather than a good sign one might well hesitate 
before adding to it \et it is only through this 
pooling of ideas that we may separate the chaff 
from the vheat and become familiar with the 
\iews procedures and correctue measures that 
are most desirable and so arrive ultimately at 
what may be considered nearest to the ideal 
The writer has long felt that while many oper 
ativc methods for correction of cystocele give 
good results yet they are too complicated for 
general use and furthermore do not give better 
end results than some of the simpler procedures 
In the hands of specialists such complicated 
methods ha\ e indeed a v aluable place but it must 
be remembered that only a small portion of 
cystoceles are corrected by highly teamed gyne 
cologists and it should be apparent that the 
most satisfactory method will be the simplest 
procedure giving good results With this idea in 
mind tlie writer deaded to study the end results 
of the simple fasaa pleating operation which is 
probably much the same method as is used 
throughout the country with minor vanations 
common to the individual clinics and operators 
One hundred and fifty patients operated upon 
at the University Hospital by this simple fascia 
pleating method from 1920 to ig 6 were studied 
the period since operation varying from i to 6 
years Each patients record was carefully 
studied with particular reference to complaints 
which might have been produced by the bladder 
lesion All of the patients were then interrogated 
by means of a questionnaire in order to \enfy 
their original entrance complaints to determine 
the results of the operation and if possible to 
ascertain their present condition However only 
one hundred answers were received but m prac 
tically every instance the response was prompt 
and the answers were very concise and to the 
pomt 
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To permit the better judging of the results ob 
tamed the method of correction used may be 
briefly described as follows The cervix was 
grasped with a vulsellum forceps in the center of 
the anterior hp and pulled downward A trans 
verse incision i’4 to ij/ inches m length was 
made transversely across the anterior hp of the 
cervix just below the lowest pomt of bladder 
attachment (Fig 1) Two Allis clamps were 
placed on either side of the midline of upper free 
edge (Fig ) and traction was everted downward 
The tip of a scissors was inserted between the 
mucosal and fascial layers This was easily ac 
complished when the indev finger of the left hand 
was placed on the outer surface of the mucosa and 
pressure made up against this finger with the 
scissors The line of cleavage was very distinct 
and once found the scissors were pushed without 
difficulty up toward the urethra between the 
mucosal and fascial layers (Fig 3) The blades 
of the scissors were separated and the scissors 
withdrawn and the separated mucosal layer in 
cised in the midhne up to within inch of the 
urethra (Fig 4) The mucosallaver was dissected 
laterally each side being freed from the under 
lying fascial structures This dissection was car 
ned out as far as the lateral walls of the vagina 
on each side (Fig 5) The bladder was then 
pushed up to a point beyond the region of the 
internal cervical 05 of the uterus U was occa 
sionally necessary to use sharp dissection to com 
mence this displacement of the bladder but gtn 
erally blunt dissection was sufficient Carrying 
the dissection as high as the internal cervical 
os was important since we felt that m fixing the 
pubovesicocervical fasaa at this high point the 
foreshortening of the antenor wall of the vagina 
would tend to prevent rather than produce back 
ward displacement of the uterus This completed 
the fasaa overlying the bladder was pleated ver 
tically by means of a continuous No i chromic 
catgut suture which was started at the top and 
earned down toward the cervix the lower edge 
of the fasaa being stitched to the cervix at the 
region of the internal cervical os The pleating 
wras then completed the same suture being carried 
back uptothestartingpomt Ingeneral nofurther 
pleating was necessary except in the larger type 
of cystocele when one or two additional pleatings 
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occasionall> seemed advisable The excess mucosa 
from either side was then trimmed off and the 
edges approximated with absorbable interrupted 
sutures care being taken to pick up some of the 
underl>ang fascia m order to prevent the forma 
tion of dead space It is obvaous that this folding 
or pleating of the fascia as described throws the 
base of the bladder into folds but this apparcntl> 
does little if an> harm The operation outlined 
fulfills the requirement of being simple and from 
data obtained m this stud\ is eminentl> satisfac 
tory in so far as results are concerned 

In some instances other operations were jier 
formed at the same time thus most patients had 
a perineorrhaphy some a trachelorrhaphy others 
had a laparotomy for hy sterectomy for suspen 
sion of the uterus or for appendectomy The in 
fluence of these additional procedures upon the 
end results of the cystocefe repair wj/f be con 
sidered later 


S\MPTOMS ON ADMISSION 

\ll complaints on admission to the hospital 
were carefully checked over and the frequency of 
each IS shown m Table I Backache a common 
complaint in women was included simpK to note 
whether any relation existed between thissymp 
tom and the size of the cystocele 


TABLE I — SYMPTOMS ON VDMISSION 
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Eighteen patients complained of backache Of 
these I hid a definite lumbosacral arthritis and 
I a sacro iliac arthritis Both of these patients 
were treated orthopedically and relieved of this 
symptom Five of this group vvith a marked 
retroversion of the uterus were operated upon for 
this condition as well as for the cystocele Four 
were compicteh relieved while i complained of 
in occasional backache but was otherwise im 
proved Of the ii remaining cases who had no 
apparent disease to account for their backache 
8 were reported as being completely well in all 
respects after correction of the cystocele while 
3 still had occasional trouble ^\hllc i8 per cent 
of the women studied complained of backache 
It IS difficult to determine the actual relationship 
existing between this symptom and cystocele 
The fact remains however that out of ii patients 
with backache and no demonstrable disease 
other than the cystocele and lacerations to ac 
count for it 8 w ere completely cured and 3 were 
improved by simple correction of this pelvic 
lesion 

The size of the cystocele was noted in all m 
stances at the time of examination or operation 
and was classified as follows enormous the 
size of an average orange large the size of a 
lemon moderate the size of a hen s egg and 
small the size of a bantam s egg or plum On 
this basis t)ic 100 cases grouped themselves as 
in Fable II 

SIZE OF CYSTOCELES TREATED 


T t 1 


rVBLE II — 
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Frequency dysuria and burning are commonlv 
associated with bladder disease of all Ivpcs and 
for that reason are probably of no particular 
interest except in relation to the end results 
Incontinence is seen to be a particularh com 
mon symptom and it is of interest to note that 
this complaint was quite generally distributed 
regardless of the size of the c\ stocele or the a^e of 
the patient Of the 3 patients operated upon for 
enormous cystoceles 2 complained of incon 
continence This number is so small however 
that no conclusions are possible In all other 
groups regardless of size thissymptomwasfairly 
common many patients noticing it on coughing 
sneezm^ or laughin<' while others were mcon 
tinent even wathout straining 


This classification was of value m manv re 
spects pnnapaliy however in that it permitted 
the studv of symptoms and end results in rela 
tion to the sue of the cy stoccle The best results 
were obtained m the larger lesions Small 
cystoceles were noted in 6 of the 7 cured cases 
(3b per cent) in 10 of the 22 patients who were 
only improved (45 per cent) and in 5 of ^ 
failures (83 per cent) Justwhy the results should 
be better in the larger cystoceles cannot be dOj, 
maticalh stated Possibly more painstaking care 
was exerased in the larger lesions or on the other 
hand the symptoms attributed to the small 
cv stocele may have originated from another 
source and so vv ere not reliev ed with repair of the 
cystocele The relative frequenaes of the symp 
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toms in relation to the size of the c>stocele are 
shown in Table III 

TABLE III — RELATION OF SIZE TO FREQUENCV 
OF SYMPTOMS 

Em L p M d t Sm II 
P P r P 

N t N t N t N t 
3 IS 40 42 

3 100 Q 60 8 70 23 54 7 

S 100 6 40 23 57 S 2 52 3 

2 66 6 6 40 17 42 5 6 bi 9 

66 6 6 40 16 40 iQ 45 2 

66 6s 33 38 o 37 * 

1 33 3 2 13 3 6 :$ 9 21 4 

RESULTS OF OPERATION 
Ninety four of the 100 patients studied reported 
themselves as perfectly well or defimtel> im 
proved Sevent> two said the> were perfectly 
well while 2 were definitely improved but did 
not consider themselves perfectly well and 6 
stated they were no better after the operation 
Complete cure in 72 per cent of the cases and 
definite improv ement in an additional 2 per cent 
IS certainly a sufficiently satisfactory showing to 
justify tins method of repair 

INTERVAL SINCE OPERATION 
Inasmuch as considerable time has elapsed 
since the operation in some instances 6 years 
this time element must be considered The cura 
tive power of time is well known and its impor 
tance in this study is difficult to estimate Tabic 
IV shows the results obtained m relation to 
years since operation 

TABLE IV — lEAPS AFTER OPERATION IN 
RELATION TO CURES AND FAILURES 

C Imp d r 1 
I P I 

^ t N t N t 
One j car after operat on 7 58 3 3 5 2 16 6 

T\ 0 jears after operation 3 75 t 25 

Three years after operat on 21 75 7 25 

Four years after operation 15 75 4 041 5 

Fue years after operation j8 66 6 7 25 9 2 74 

Six years after operat on 8 88 8 i 11 2 

Total 72 72 22 22 6 6 

COMPLETE CURES 

The incidence of cures shows definite evidence 
in favor of the greater curability of the larger 
lesions We see that the larger the cystocele 9ie 
better the chances for complete relief Thus 
cures were obtained m all (100 per cent) of the 
enormous cystoceles and m 12 (80 per cent) of 
the group classified as large but m only 31 
(77 5 per cent) of the moderate and 26 (61 9 per 
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cent) of the small lesions To be sure there 
were more of the latter treated and it is possible 
that this may partially account for the difference 
m percentage of cures but it seems that other 
factors must play an important role It may be 
that in the larger c> stoceles the remov al of the 
visible tumor aids m convincing the patient that 
sheiswell Moreover wemay bemisledandblame 
a small cystocele for symptoms of another on 
gm Table V shows the relation between results 
obtained and size of the cystocele 

A study of the patients age with relation to 
results IS shown in Table VI It will be noticed 
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that the percentage of cures increased with the 
age of the patient Thus the lowest percentage 
46 6 per cent was at ages 31 to 35 while at 41 to 
45 years the percentage of cures was 64 2 per 
cent at 46 to 50 years 78 per cent at 51 to 55 
years 87 5 per cent and at the ages of 56 to 70 
years it was 100 per cent 

lilPROVED BUT NOT COilPLETLLY CURED 
Of the 2 patients who were improved but 
not definitely cured 10 or 45 4 per cent gave 
incontinence as the only reason for considering 
themselves not completely relieved and 3 or 
13 fipercent had incontinence plus other bladder 
syanptoms Thus over one half of the improved 
patients had a residual incontinence It is pos 
sible that some of these patients could have been 
cured had more care been taken in pleating the 
fascia m the region of the neck of the bladder 
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The use of a mattress suture m this region prelim 
inar\ to the pleating proper as mentioned bj 
Neel (4) should be emphasized particular!} m 
cases gi% ing incontinence as one of their entrance 
complaints 

Table VII shows the number of patients re 
ported as im{.ro\cd and enumerates the residual 
s\ mptoms 

Incontinence stands out as the s>inptom most 
likeh to remain ifter the operation Fortj three 
patients had this svmptom on admission and 8 
of these or 6 percent were cured Thirteen of 
the improacd and of the non imj ro\ed patients 
com] lamed of me ntmence after the operation 
this being the principal cause fc r imperfect cure 
m the improved group 
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Si\ patients stated thc\ were no belter follow 
ing th operation In instances the reasons 
given for the disapfiointmcnt seem hardh valid 
since there were absoluttlv no bladder om 
plaints In another the result of the operation 
was perfect for rj months at which time con 
finement caused a recurrence of the c>stoctlc and 
the original complaints (Table \ III) 


TABLE Vni — rVILURFS 
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It IS obvious that the complaints given b> 2 
patients i with cancer of the cervix the other 
with gastru intcslmal symptems can hardly be 
attributed to failure m curing the cystocele 
Moreover 1 j atient had been perfectlj well for 
13 months when the lesion returned following 


a>nfinemcnt These cases cannot be classed as 
primarv failures although m stud>in end results 
they must be so grouped A corrected list of 
failures would show 3 or 3 per cent 

The fact that more patients did not have 
trouble after the operation is particularly inter 
esting when we consider the work of Broun and 
Pawls ( ) These investmators made cystoscopic 
studies of the bladder condition in 49 patients 
after operation for cvstocele Although this 
studv was not confined to the results of any one 
procedure it was shown that visible foldin of the 
base of the bladder was common following such 
operations From the results of our study it 
seems doubtful whether this bladder distortion 
IS particularly important in theproductionofsyanp- 
toms later on Certainly the base of the bladder 
must be folded in all operations based on pleat 
in„ of the pubovesicocervicil fascia A coropan 
son of these end results with those obtained m 
patients oj crated upon by the fascia overlappin 
proccilurc as advocated by Neel (4) Spaufdin 
(7) I awls (5) and others would be particularly 
interesting m this connection In the latter oper 
ation there should b little if any bladder distor 
tirn provided the fascial di section is carried out 
suflicicnth toward the lateral walls of thevtgma 
This vcrlapping procedure is frequently used in 
our clinic with very good results but the number 
of cases operated ujion up to the present time is 
not sufiicient to permit a comparison 
lint the end results are better in the lar er 
cysioccics IS further evidence to show that fold 
ing or dl lortion of the base of the bladder is un 
accom{)amed w ith serious consequences Certain 
Iv the degree of folding or distortion of the blad 
der base and ureters must be considerably greater 
in the larger lesions where the amount of pleating 
IS necessarily more than m a small cystocele 

RETROVfRSIOV FOLLOW IVG OPERVIIOV 
The question of retrovers on follov ing thi 
operation is an important one since no procedure 
can be considered satisfactory if in correctin it 
another lesion is produced Many operators make 
It a jiomt to perform a suspension operation 
whenever a cvstocele is repaired In our clinic 
this has been done only when a marked retro 
version was found at the time of operation 
Accordingly the suspension operation was neces 
sary in only 5 of the 100 cases As prev lously men 
tioned the f xing of the low er edge of the pleated 
fascia at least as high as the internal cervical 0 
was insisted upon By this maneuver we hoped 
not only to raise the bladder but also to prevent 
the occurrence of postoperative retroversion due 
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TJ" I Sho mg ho« the cervix is pulled I wn The 
utctvne sound m the bladder shovvs the extent of the 
c>stoccle 


to foreshortening of the anterior tiginal wall 
Neel (4) suggested that the lateral mucosa with 
the und rljing fascia be adtanced to the midlinc 
of the cervix and sutured m that region as a 
means of preventing the tendenc) toward pos 
tenor disphcement In this series 3 patients had 
a retrov erted uterus at the time of their discharge 
examination Since it was impossible to get these 
patients to travel from various points in the 
state back to the clinic for follow up examina 
tions it is impossible to sa> how manj more 
developed retroversions at a later postoperative 
period The fact that onl> 3 cases showed dis 
placement nearly 3 weeks after the operation 
however may be taken as evidence that this 
occurrence is not common We would expect 

TABLE I\ —POSTOPERATIVE MORBIDITY 
C If C 

Infected perineum (diabetics 1 

Infected laparotomj wound 4 

I > liti i 

In onilis bladder infettion(?) i 

Lung infection(?) i 

Cau c undclermmcd 3 

Total II 


’Tt 



Ti" 2 Showin the Iran verse incision just belo the 
bladder reflexion (Compare \ ith Fi urc i ) Clamps have 
been placed on the free ed c of the muco a 

most displacements to appear during the first 
few weeks although it is possible that some occur 
later as a result of scar tissue formation and con 
traction If by this procedure wc also lessen the 
chances for retroversion as we feel we do then it 
has an added adv intage over those procedures m 
which laparotomy for suspension is ncccssarv 

POSTOPER VTIV C MORBIDITY 

The various reasons for the postoperativ c fev ers 
occurnng in this group are shown in Table I\ 
Any temperature o\ er 100 4 degrees for 2 or more 
consecutive days was considered as definitely 
febrile The uncorrected morbiditv ratewasfairlv 
high due largely to 4 infected laparotomv wounds 
(in instances of combined operations) vvhich can 
scarcely be included m a morbidity study of 
a specific cystocele operation Some patients 
showed a slight separation of the mucosal edges 
without evidence of infection and were kept in 
the hospital a few days longer until complete 
union had taken place Only 1 infected perineum 
was noted in the entire 100 cases and this oc 
curred in a patient suffering from diabetes mclli 
tus The morbidity rate for cystocele correction 
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should be \ er\ 1 since drainage from the opera 
ti\e field IS goo J the blood supfl) etcellent and 
infections in this region are not parliculirlv com 
mon 

CONV \LCSCENCE 

Each of the 100 patients studied was asked how 
long a time had elapsed after the operation before 
reliif was noted Twent\ four were relieacd ini 
mediateh or wathin the first few weeks after the 
operation while in q cases improscment was 
noticed between (he I rst and second month after 
operation 1026 after to 6 months and in 5 after 
6 months to i \car Thirts or jo per cent re 
ported haaing been gradualh rcliexcd while 6 
were not improscd 

Doubtless manv factors tend to sarj the time 
needed for eco\er\ such as the size of the casto 
cele the e\crit\ of samptoms preaious toopera 
tion the age of the patient and no doubt the 
emironment irto which she goes on returning 
home as well is the actual operation all of 
which must b c nsidered in this connection 
hen a laparotonn has also been performed the 
com alescence ma\ be prolonged due to greater 
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dram on the f atient s phjsical resources A e 
too must pla\ apart Ourjoungestpatientwas 
29 jears of age and the result was excellent 
with onh a few weeks rcrjuircd for complete dis 
appearance of all sxmptnms On the other hand 
the oldest patient was 69 and the result was 
excellent after 2 months The a\en e age was 
41 tears While stphilis diabetes cardiac or 
renal disease mat also be a factor in delermimn 
the end results as well as the duration of the con 
xalesccnt period such complications were not 
common One patient had apositite Wa sermann 
reaction and was intensuclj treated previous to 
operation vthile another was a diabetic Neither 
was completelt cured each complaining of some 
bladder disturbance In neither instance was the 
healing particular!) delat cd although the diabetic 
had a mild postoperative infection of the pen 
neuro 

EFFECT OF L\PVROTOM\ ON END RESULT 
It seemed that the removal of uterine fibroids 
or pus tubes and the correction of uterine ais 
placements would insure better results 
castoccle operation but our findings indicate that 
such combinations are in fact detrimental ana 
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Fi** s Sbowin the muco'a inci ed up to withm one 
half inch f om the urethra Flap eparated from under 
hiD fascia to Literal ' all of \'a ina The bladder and its 
fa cial CO enn*» are being separated from the cer\x and 
pu hed up to a point bejond the internal cenicalos 

that patients operated upon for c\stocele mth 
out the necessit\ for laparotom> hate a better 
chance of perfect cure 

Table \ shows the t\pes and numbers of the 
abdominal operations performed in the \a 
nous groups of patients Onl> 17 were among 
the 72 patients recorded as cured (23 per cent) 
and 10 among the 2 improted cases (45 per 
cent) while of the 6 failures 4 (66 6 per cent) had 
a combined operation It w ould thus appear that 
combining plastic and abdominal work has a 
distinctly detnmental effect upon the former 

SUBSEQUENT PREGNANCIES 
TiieUe patients reported ha\ing been confined 
since operation Eleven deliveries were normal 
and only one patient had a recurrence of the 
cvstocele wath svmptoms (83 per cent) This 
patient aged 9 years was perfectly well for the 
ij months following her operation and preceding 
the confinement Following delivery vihich was 
normal the cvstocele and onginal svmptoms 
apparently returned The size of the baby at the 
time of birth was not known The operative 
confinement was a czesarean section at 
months for toxemia of pregnanev The fact that 
this patient had previously had a normal deliv 
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Fi 6 PIcatin of the pubov esicocen ical fascia (fascia 
overhiQg the bladder^ Note the point of fixation to the 
cerv I. at the lower an le of the pleated fa cia 


TABLE \ — LAPAROTOilN COMBINED WITH 
CVSTOCELE REPAIR 

N mb f b gi p 
Im 

C ed p ed Pul 

Ope t es T Ul 

Radical Wertheun 3 v\e ks 
after repair of the cv tocele i 

Carcinoma asfoundinpiece 
of cerv t remo ed at time of 
c St cele operation 
Subtotal hvsterectomj for fi 

broid 41 j 

Subtotal 113 sterectomy and sal 
pin„ ctomv for mfiamma 

tor) di.ca e i 3 

Antenor su pen ion with ap 
pendectomy 3 3 S 

Anteno u pen ion only 7 4 j i 

Appendectomy onlv i i 2 

Qosure of perforatin" wound 

of uterus i i 

Total 17 10 4 31 

Pe cent 36 4 4 66 6 

erv would indicate that in all probability she 
would be grouped with the normally confined 
were it not for the toxiemia treated by cesarean 
section One of the group had a stillbirth This 
patient aged 39 was perfectly well following 
operation One year later when 3 months preg 
nant she was operated upon elsewhere atwhidi 
time a myomectomv and appendectomy were 
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per/ rmcd ConJnement H-isnirnia) ai term 
except for a stillb rn chill wcijjhmR > jiouml 
N gross m-ilf rmation r anotmU was found 
It IS clear that the number of sub equcntlx 
c nfined patients is insulTicient to permit an\ 
\cr\ letmitc contlusnns \ct the carefuIK 
checked enden c in the ij \ atients studicil is a 
g )od indication cf what ma\ be expcclctl This 
IS particuhrU true when we realize that in ^ 
of the normalh confined patients the bal \ 
weighed g pounds or o\cr at birth 

Ele\en of the i pregnancies studied following 
operation were Jelnerel normalK aihile onh i 
(8 3 per cent) had a recurrence of the caslocele 
and original sxmptoms Certainh 91 7 per cent 
norma! conlinements ith recurrence of the 
lesion and samptoms in onl\ 8 3 per cent is excel 
lent eaidenceof the abilil> of the repaired anterior 
\aginal wall to withstand the wear and tear of 
c ntinemcnt Doubtless other methods mav give 
as satisfactorj results but the important fact is 
that this simple fascia pleating operation not onh 
cures the lesions and relic es the svmptoms in a 
verv large percentaj^c of cases (94 per cent) but 
also does not interfere with the normal phvsiolog> 
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f hi) r nor tend to recur to an\ marked degree 
f llowing conimement 


CLNERVL CONCIUSIONS 

The dUa obtained from the 100 cases studied 

c m sullicicnt tr permit some general conclu 
sums 

I The principal svmptoms associated wall) 
cvstoccic arc frequenev dvsuria burnin and 
me ntincncc 

The simple fascia pleating operation i an 
eminentlv salisfactorv method of repairin ctsto- 
cclc unass ciated with prolapse In this senes 
tbtrt were 7 { er cent complete cures 2 per cent 
improverl and on)\ 6 per cent not benefited 
^ Inc ntincncc IS the most likeh complaint to 
remain alter operatic n this svmf tom bein the 
I rmcipal taust ft r imperfect curt m rj patients 
in this senes 

4 Most I atients are completclv reltcv cd of all 
svmptoms in t to 4 months following operation 

5 J etrover ion of the uterus is not a common 
c mpUcation following this method of repair 

( I apirotomv combined wath repair of cjs 
toccic diminishes the chance of perfect cure 

7 The repaired anterior vaginal wall is not 
grcallv affected b\ childl irth so that the evsto 

celc d les not lend to recur after delivcrv 

8 The operation does not interfere with the 
phvbiologv of labor and spontaneous labors are 
the rule 

RiRLiori \rii\ 


B CLL D \m J Ob t 9^1 
B IN d 1 1 \m (- S 

3 r \ I r K G) & Ob « 4 7 

4 Nil J C J \m M 1 \ 9 9 

4 6 

si R \m J Ob t 9 S I 3S9 

6 lb i <3 t> 1 5 S 

7 S vuLDtN \ B Tr Am G> S 9 9 


\ g 


6 

SS 



PE-^RSE METHOD FOR GRADUAL OCCIISION Of THE AORTA 


411 


\ AITTHOD FOR THE GRADUAL OCCLLSIOM OF THE AORTA 
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O cclusion of the aorta has been per 
formed in man m 2 instances This daring 
operation was usuall\ undertaken for the 
cure of aneurism of the abdominal aorta Though 
in some instances the patient was cured of the 
aneurism he usuall) succumbed from secondarj 
haemorrhage due to a cutting through of the oc 
eluding device From the time the aorta was first 
ligated b\ Sir Asterlv Cooper (/) in 1817 to the 
present there has been no method of procedure 
to secure occlusion of this structure which does 
not subject the patient to gra\ e danger of death 
The surgeon is confronted with a curable disease 
which is certamlj fatal if untreated jet which 
must be avoided surgicallj because of a lack of a 
proper method of procedure A suitable method 
must have several attributes (i) it must avonl 
secondarv infection such as occurs with clamps 
or snares which protrude outside the skin (2) the 
occlusion must be gradual in order to allow com 
pen«ation of the circulation (3) finallj compres 
Sion of the arterial wall must be avoided since 
the expansile pulsation quicklv weakens this 
structure and rupture follows 
A method is described which embodies all these 
principles and m addition is relativelj easj of 
technical performance 

irUMAN CASES 

Clinical experience in this field is relativelj 
limited but verj illuminating Fourteen of the 
22 cases died wathin 3 davs from shock or circula 
torj derangement as a result of sudden occlusion 
Two cases survived the effect of ligation but died 
in 10 dajs and 48 dajs respectivelv from «:econd 
arj hsmorrhage In all of the remaining 6 cases 
a method of gradual occlusion w as used and these 
patients survived from 41 dajs to over a jear 
In addition there are 3 cases m which internal 
suture of the aneurism was attempted All pa 
tients died from haimorrhage within a few hours 
since the aortic wall would not hold the sutures 
well From these cases it maj be stated that 
I Sudden ligation of the human thoraac or 
abdominal aorta is u:>uallj a fatal procedure 
2 Suture of the diseased wall is unsatisfactorv 
3 Gradual occlusion is the onlj hopeful 
method 

The best procedure for gradual occlusion thus 
far devased is the Halsted aluminum band That 


this IS not satisiactorv for use on the human aorta 
imv be judged bv Halsted s (lo) words I have 
applied an aluminum band to the human aorti 
4 times twice in one subject and twice wath 
promising results so far as the cure of the aneu 
nsm IS concerned Hut the experimental work 
on animals had led me to expect that ultimatelv 
the metal bands must cut through the arterv 
because in cases observed 7 months or less the 
wall of the aorta had become atrophied to the 
thinness of paper and there vvas no adhesion be 
tween the infolded attentuated surfaces That 
mv fears were well founded was proved bv an 
expencnce in Europe about 18 months ago The 
patient was an aged woman with dilated and 
badlv functioning heart The large aortic aneu 
nsm was well located for the placing of a band 
which was applied just below the renal vessels 
\\ithin a few davs the aneurism which before 
operation was distinctlv vasible from the seats of 
the operating amphitheater was barelv discern 
ible at the bedside and at the end of 6 weeks 
had disappeared so completelv that the patient 
was discharged apparcnllv cured But walking 
out of the door of the hospital she was seized 
with a pain and returned to her bed The follow 
mg morning she died from haemorrhage The 
aorta had ruptured at the site of the band but 
the aneurism was found to be nearlj cured 
Thus the search for other procedures is justifiable 

FXPERIMFSTVL RESEARCH 
During the centurj following the first case of 
ligation of the aorta m man much experimental 
work vvas done regarding it The two mam ob 
jects of this work were to determine the effect of 
ligation on the organism and to devise a success 
ful mechanical means of carrjing out the pro 
cedure Pirogoff (19) Sonnenburg ( 3) Kast 
(12) and kuemmell (15) showed that ligation of 
the aorta was a feasible procedure in animals 
that It caused no harm to the heart and lungs 
and that the peripheral circulation quicklj re 
turned Allen (i) found that partial occlusion of 
the abdominal aorta with an aluminum band fol 
lowed m about 10 davs bv ligation causes no 
apparent disturbance to the animal 

The collateral channels have been demon 
strated bj Porta ( o) Kast (i ) and more re 
cenllj bj Reichert ( 1) 
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The majontj <-f these experiments on animn s 
were done on the abdominal aorta I elow the 
origin of the reml arteries 

The experiments to obtain a proper mechanical 
means for occluding the aorta ha\e been numcr 
ous and manj ingenious devices have been con 
ceued for this purpose The earliest attempt to 
avoid the sudden shutting off of the circulation 
in this great vessel "as bv means of a rubber 
tourniquet which encircled the abdomen and 
compressed the aorta from without This was 
ccasionall> followed b\ trauma to the abdomi 
nal viscera and rupture of tlie intestines was n i 
unheard of Because of this fact Milton (17) 
suggested a rubber tourniquet which went over 
the aorta and out on either side of the spine so 
that It might Le tightened at wilt vviihoiit trauma 
to the viscera Thi was never attemj ted in man 

The next step was the use of a metal clamp or 
snare of silk catgut or metal which protruded 
from the abdomen and was tightened or loosened 
from the outside Such instruments have been 
devised b> keene (13) Stratton ( 4) Dubois (8) 
Assolini (j) Burjalskj (4) and Cooper (6) \ll 
had a common purpose that of gradual occlusion 
of the aorta and all had a common fault nameK 
liability to secondarv infection Ur Ilalstcd (10) 
in a preliminar> report on the use of his aluminum 
bands said The notion of gradual compression 
in the ordmarv use of the term was entertained 
onl> to be dehmteh discarded because of the 
seeminglv insurmountable difTicultv of preserving 
asepsis A sinus must form about an> instrument 
leadin" from the aorta to the air and sooner or 
later such a sinus necessarily becomes infected 
This objection is an important one for in few 
fields IS asepsis so essential as in v ascular surg 
erj Infection uniformly predisposes to second 
arv hemorrhage 

The next contribution was one of the most im 
portant steps m the surgery of the great vessels 
namel) the introduction of the partially occlud 
mg band by Halsted (10) He showed that a 


partially occluding aluminum band applied to the 
abdominal aorta of a dog would eventuall) result 
in complete obliteration and this was called the 

ideal closure It has been mentioned that 
Halsted was not entirely satisfied with his band 
for use on the human aorta However it has 
been of great value not onlv for use in situations 
in which sudden obstruction is dangerous such 
as wath the innominate subclavian carotid fern 
oral or popliteal artcTies but also in the elucida 
tion of the principle of aseptic gradual occlusion 
of the great vessels Thus it has served its pur 
pose we]] 

Halsted also tried Ii aturcs tapes and tissue 
bands to occlude the aorta Hesavs Fine silk 
cut through m 2 davs coarse silk cut throu h 
more s ovvlv knotted ligatures were found to be 
unsuitable for a desired degree of constriction or 
obliteration could not be accurately obtained nor 
could the crushin" of the arterial wall be inva 
nabU avoided Tapes of various materials were 
tested— of cotton of chromicized intestinal sub 
mucosa of clastic tissue obtained from the aorta 
of aponeurotic white fibrous tissue These were 
applied in spiral or cuff form These tissue bands 
aiwavs relaxed and allowed re estal lishment of 
the lumen Haeckcr (9) and Holman (ir) have 
given additional proof that encircling partiallv 
constricting sutures or ligatures arc almo t in 
vanablv followed bv fatal secondary hemorrhage 

One of the most promising investi ations on 
this subject was contributed by Matas and ^llen 
(16) These authors brought about constriction 
of the thoracic aorta in 151 do s by plicatin 

maltrcs sutures The plication was increased at 

subsequent operation and in some instances the 
lumen was all but obliterated Keid ( 2) has re 
cenllv Confirmed these observations But it has 
been stated tint m the 3 cases m which suture 
of the diseased arterial wall was attempted in the 
human the patients died of hxmorrhage The 
stitches would not hold 

Thus the method for occluding the aorta are 
clamps or tourniquets which protrude from the 
wound ligatures partially occluding tapes fa cial 
or metal band and sewing of the arterial wall 
None of these methods 1 entirely satisfactory for 
the puqio e 

ZXrERIMENTVL METHOD 

There are certain facts stated above that are 
worthy of note by those interested in interpreting 
expenmental work on this problem for use m the 
clinic it has been observed that two third 0 
the cases of sudden occlusion of the human ab 
dommal aorta resulted in death from shock Hu 
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Fi 2 The techmque of introducin the sp n / the thoracic ao ta exp ed 
II the tip of Ih spnn" thrust into the lumen III the pnng turned parallel to 
the arter> and introduced bj rotation I\ after mtroductioa 

js not the case t\ith dogs Further in those hu elusion of the thoraac aorta and anj partially 
man patients sur\ unng the occlusion the majontj occluding detace applied to this structure usuallj 

died later from hajmorrhage due to cutting results m death from secondarj hiemorrhage 

through of the occluding device This rarel} oc Reid states Partial occlusion of the thoracic 
curs in the abdominal aorta of dogs But on the aorta with bands or ligatures cannot be done 

other hand animals do not tolerate sudden oc either m man or dogs uithout grave danger of 
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The majorit\ of the c cvperimcnts n imim s 
were done on the abdominal aorta lebw the 
oni?in of the renal artene*; 

The experiments to obtain a proper meclnnictl 
means for occluding the aorta have been numtr 
ous and man\ ingenious devices have been con 
ceived for this purpose The earliest attempt t > 
av jid the sudden shutting ofl of the circulati in 
in this great vessel was b\ means rf a rublnr 
tourniquet which encircled the abdomen an I 
compressed the aorta from wilhiut This v is 
ccasionallv followed b\ trauma ir the abdomi 
nal viscera and rupture of the intestines vi n i 
unheard of Because of this fact Milt n (t ) 
su ested a rubber tourniquet which went over 
the aorta and out on either side uf the s( me s 
that It might he tightened at will with u( tr luma 
to the viscera This was never attempted m man 

The next step was the use of a met d clamp or 
snare of silk, catgut or metal vhich irotrudel 
from the abdomen and was. lightened cr I isencd 
from the outside Such instruments have lecn 
devi cd bv Keene fit) Strati in (24) Dubois (S) 
Assolim (j) Burjalskv (4) and Cooper (6) All 
had a common purfio e that of gradual xdusion 
of the aorta and all had a common fault namclj 
habilit) to sec nciarv infection Dr flalste f (10) 
m a preliminarv report on the use of his aluminum 
bands said The notion of gradual a mj rcssion 
in the ordinarv use of the term was cntertaine I 
onlv to be delinitciv discarde 1 liecausc of the 
scemmglv insurmountable difiicultv of preserving 
asepsis A sinus must form al out anv instrument 
leading from the aorta to the air and sxiner or 
later such a sinus nccessanh becomes infected 
This objection is an important one for in few 
fields is asei sis so essential as in vascular surg 
en Infection umformlv predisposes to sccon J 
arv hicmorrliagc 

The next contribution was one of the most im 
portant steps in the surgerv of the great vessels 
namel> the introduction of the partiallj occlud 
ing band bj Halsted (10) He showed that a 


partiall> occluding aluminum band aj plied toihf 
abdf minal aorta of a <log would eventually result 
in complete obliteration and this was called the 

ideal closure It has I een mentioned that 
Halsted was not entireh satisfied with his band 
for use n the human aorta However it has 
been of great v alue not only for use m situations 
in which sudden obstruction is dangerous such 
as with the innominate subclavian carotid fern 
oral cr I f plitcal arteries but also in the elucida 
ticnrfth principle of aseptic gradual occlusion 
of the great vessels Thus it has served its pur 
IKse well 

Halsted also tried ligatures tapes and tissue 
bands tf occlude the aorta Hesavs Fine silk 
cut tlircugh in days coarse silk cut through 
more s owlv knotted ligatures were found to be 
unsuitable for a desired degree of constriction or 
iblilcration could not be accurately obtained nor 
crul 1 the crushing of the arterial wall be in\2 
nablv av mded 1 apes of v anous materials were 
tested— of cotton of cluomicized intestinal sub 
muc< sa of elastic ti sue obtainid from the aorta 
of ajioncur tic white fibrou tissue These were 
applied in spin! or cuff form These li sue ban Is 
alwavs relaxed and alltwed recstalli hnient cf 
the lumen Ilaec-kcr (q) and Hrlman (11) have 
given acUlitional proof that encircling partiallv 
c nsirictmg sutures or ligatures arc almost in 
V iriablv f Ilowcd b\ fatal secondarv hamirrha e 

One of the most prt misin investi ations on 
this subject was cnnlnbuiecl b\ Matas and Allen 
(16) The e authors brought al out constriction 
)f the thoracic a rta in 151 do^s by plicatm 
mattress sutures The plication was increased at 
subsequent operati n and in some instances the 
lumen v as all I ut o! litcralcd I cid ( 2) has re 
cenllv confirmcJ these observations But it has 
licen stated that in the j cases in which suture 
< ( the diseased arterial wall vas attempted in tee 
human the patients died of hsmorrha e The 
stitches wculd not hold 

Thus the methods for occluding the aorta are 
clam] s or tourniquets which protrude from the 
wound Ii iturcs partiallv occluding tapes fasciai 
or metal band and sev in^, of the arterial wall 
None of these methf ds is entirely satisfactory for 
the purpose 

EXPFRIMl-NTVL MrTllOD 

There are certain facts stated above that are 

worthy of note by those interested in mterpretin 
experimental work on this problem for use in toe 
clinic It has been observed that two third o 
the cases of sudden occlusion of the 
dominai aorta resulted in death from shock i ' 
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Sion of about 4 inches was made o\er the eighth 
intercostal space This was carried down through 
the intercostal muscles all bleeding points w.ere 
clamped and ligated and the chest was opened 
The pleura o\er the thoracic aorta was picked up 
and mased and the arterial w all exposed A tape 
carried b> an aneurism needle was passed under 
the artery and used for traction (Fig 2) The 
aorta was gentl> lifted and steadied with the left 
hand This procedure results in a partial obstruc 
tion of the lumen with consequent proximal dis 
tention of the artcrj that greatlj facilitates the 
introduction of the spring The coiled wire was 
grasped with the right hand the sharpened lip 
thrust into the lumen and the spring rotated 1 
or 2 turns to hold it m place It was then grasped 
with a clamp turned parallel to the arterial wall 
and introduced b\ rotation until onI> a small 
tip remained outside the lumen This was left in 
place and served to anchor the device and prevent 
hemorrhage through the perforation The first 
step was accomplished without hiemorrhagc In 
some cases when the spring was turned parallel 
to the arterj the perforation was stretched so 
that a small jet of blood under high pressure 
escaped If this was disregarded and the Up of 
the spring left out a moment s pressure with a 
sponge stopped all bleeding Tlie entire procedure 
has been earned out without completel) soiling 
one sponge As a rule 3 or 4 sponges were used 
but tne bleeding is no more than that caused b> 
the incision in the thoracic wall 

EXPERIVIEVTAL RESULTS 
At the time of the insertion of a metal spring 
into the thoracic aorta the proximal and distal 
pulse is the same Within 15 minutes the pulse 
proximal to the spring is slightl} diminished At 
the end of 30 minutes a well marked thrill 1 
present which increases in intensit> to a maximum 
m approximate!} i hour If the peripheral (fern 
oral) blood pressure is recorded during this stage 
It IS found that the s>stolic pressure falls and the 
pulse pressure is diminished The fall in sjstolic 
pressure is not marked until complete occlusion 
occurs at which time it drops suddenlv on!> to 
rise graduall} as the collaterals dilate 
It was found that the time required for com 
plete occlusion varied in different animals and 
with vanous procedures Trauma accelerates the 
thrombus formation and is to be avoided The 
research of Aschoff (2) has shown that the plate 
lets which form the framework of a thrombus are 
apt to be deposited m the edd> below an obstruc 
tion A spring consisting of a senes of small 
elevations will produce multiple small eddies 


along the arterial wall and the resultant thrombus 
wall have manv points of origin Hence the num 
ber of coils in the spring and the size of the wire 
will influence the rate of thrombus formation and 
(x>nscquentl> the rate of obliteration of the lumen 
Welch ( s) jn his exhaustive monograph points 
out that the character of the surface maj alter 
the process of thrombosis He shows that a 
smooth non adhesive wall gives poor attachment 
for the platelets and converselv that irregulari 
ties promote the process In view of this fact 
an> indentations on the smooth surface of the 
wire would tend to accelerate the obliteration It 
15 of interest to note that different metals appar 
entiv influence the rate of thrombosis It was 
thought that copper and brass produced thrombi 
most qincklv Steel springs result in a slower 
thrombotic process than do those of brass or cop 
per while surgical silver ware was the slowest of 
all metals to produce obliteration Silver plated 
steel springs are midwa> between the latter met 
als Further experiments to test this point are 
to be conducted for if subsequent results confirm 
the present impression then surgical silver wire 
which is commonl) used for the wmng of aneu 
nsms IS the poorest metal for the purpose For 
the present work cither polished steel or silver 
plated steel springs were adequate The rate and 
amount of thrombosis caused bj these metals 
gave obstruction of the lumen slowl> enough to 
be tolerated b> the animal 
Followang completion of the operative proce 
dure the dog has an uneventful recover} from 
the anTsthetic There is no indication of air 
hunger so commonlv seen after too sudden ob 
struction of the Uioracic aorta The femoral pulse 
becomes slight and completel} disappears in about 
6 hours For a period of about 3 da}s there is 
apt to be slight weakness of the hind legs The 
animal then appears to be perfectl} normal and 
is able to run for a short distance wathout fatigue 
The fate of the thrombus produced m this man 
ner is important in determining the end result 
It IS not gencrall} appreaated that a thrombus 
IS most essential for hiemostasis with or wathout 
the use of a ligature Kocher (14) believed it to 
be the most important factor in the immediate 
and final suppression of hcemorrhage The size 
and shape of a thrombus which had just previ 
ousl} caused complete obstruction is shown in 
Figure 3 It IS to be expected that thrombi in 
the aorta wall eventuall} canalize how soon and 
how much this occurs is the deciding issue From 
the examination of a series of specimens it was 
found that canalization of an} consequence be 
gins in from 4 to 6 weeks a lapse of time ade 
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fatal haemorrhage Here the grtat pressure of the 
hi xjc! an<l the scant j en arterial suppi rt hasten 
death )i the arterial wall tn I prolon" the pen d 
of repair with fibrous cjnncctuc tissue 

rhcrefi re occlusion jf onh the thrraac aorta 
ot the do" IS c mparablc to that cf the human 
a rta throUj,hout its e\tent In ttsimg ibe value 
of in occludin device it is < I tigatorv tr use the 
animal s thoracic a irta erroneous interpretations 
ma\ thus be avi ided This has a further ul an 
tage in that since sudden jcclusion results in 
death the efii unev of the gradual occlusion mav 
be determine I In the life of the animal 

\11 1 re lous melho is of arterial occlusion have 
defended uprn onifression of the irtcnal wall 
from without E j eriencc has shown that c m 
prcssi n is not feasible when applied to the aorta 
since the great exf ansilt ] ulsation thrusting 
against the compressin ag nt causes the arterial 
wall to \ eaken and ruj ture There is however 
a natural mechanism f r ccluding arteries that 
has never been j ul to use namelv thrombosis 
Petit ( i8) hrst sh wed that this is nature s method 
of controlling ham rrhig,c 

It IS conceivable that if the thrombus could 
be easilv produced an I adequatclv controlled it 
would fe an ideal method for gradual closure of 
the aorta It was thought that if metal or glass 
tubes of van us Icn lh& and diameters were 
f laced in the lumen of the artcrv the thrombotic 
process coul J be controlle 1 so as to give a gradual 
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ccmplete occlusion The technical difficultj of 
this procedure is great The arter> must be 
open^ l>ctw een rubber sho J clamps the tube in 
iroduced and tied m place This procedure mav 
product obliteration of the lumen but it i too 
difTcult for practical use In this regard it is of 
interest to rcrall expenments of Carrel ft) who 
reports lo instances of intubation of the thoracic 
aorta with glass or aluminum lubes Mo^t am 
mals died a few da\s after the operation and 
despite careful preparation of the tubes with 
paraflin a thrr mbus was usualh formed in them 
One dog lived for 3 months and the tube re 
mamed [latent Carrel interprets this to show that 
aortic blood can flow through a glass tube for 
more than j months without the occurrence of an 
obliterative thrombus However it is not im 
probable that a thrombus had been formed and 
was cventuallv resorbed 

It was omceivable that a metal tube const tin 
of coiled w ire like a spring (I ig i) could be 
screwed into the lumen through a small perfora 
tion in the arterial wall This was tried evperi 
mentallv and found to be satisfactor> m ever} 


respect 


01 ER VTIV E PROCEDUEE 


Adult dogs who received ^ gram of morphia 
and ether anasthesia bv tracheal insufllation 
(Meltzer Auer 'Method) were used in ever> case 
The animal w as placed on the ri ht side and after 
the usual skm di infection and draping an mci 
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Sion of "ibout 4 inches was made over the eighth 
intercostal space This was carried down through 
the intercostal muscles all bleeding points were 
clamped and ligated and the chest was opened 
The pleura over the thoraac aorta was picked up 
and inased and the arterial wall exposed A tape 
earned by an aneurism needle was passed under 
the arter) and used for traction (Fig 2) The 
aorta was gentl> lifted and steadied with the left 
hand This procedure results in a partial obstruc 
tion of the lumen with consequent proximal dis 
tention of the arter> that greatly facilitates the 
introduction of the spring The coiled wire Wtas 
grasped with the right hand the sharpened tip 
thrust into the lumen and the spring rotated 1 
or 2 turns to hold it in place It was then grasped 
with a clamp turned parallel to the arterial wall 
and introduced bj rotation until onl> a small 
tip remained outside the lumen This was left m 
place and serv ed to anchor the dev ice and prev ent 
hiemorrhage through the perforation The first 
step was accomplished without haemorrhage In 
some cases when the spring was turned parallel 
to the arter> the perforation was stretched so 
that a small jet of blood under high pressure 
escaped If this was disregarded and the tip of 
the spring left out a moment s pressure with a 
sponge stopped all bleeding Tlie entire proc^ure 
has been carried out without completei> soiling 
one sponge As a rule 3 or 4 sponges were used 
but the bleeding is no more than that caused b> 
the incision m the thoracic wall 

EXPERIUENTAl RESULTS 
At the time of the insertion of a metal spring 
into the thoracic aorta the proximal and distal 
pulse IS the same Within 15 minutes the pulse 
proximal to the spring is slightl> diminished At 
the end of 30 minutes a well marked thnll is 
present which increases in mtensit> to a maximum 
m approximate!) i hour If the peripheral (fern 
ora!) blood pressure is recorded durmg this stage 
It IS found that the s> stolic pressure falls and the 
pulse pressure is diminished The fall in sjstolic 
pressure is not marked until complete occlusion 
occurs at which time it drops suddenl) onl> to 
rise gradual!) as the collaterals dilate 
It was found that the time required for com 
plete occlusion varied m different animals and 
with various procedures Trauma accelerates the 
thrombus formation and is to be avoided The 
research of Aschoff ( ) has shown that the plate 
lets which form the framework of a thrombus are 
apt to be deposited in the edd) below an obstruc 
tion A spring consisting of a series of small 
elevations will produce multiple small eddies 


along the arterial w all and the resultant thrombus 
will have man) points of origin Hence the num 
ber of coils in the spring and the size of the wire 
will influence the rate of thrombus formation and 
consequent!) the rate of obliteration of the lumen 
Welch ( 5) in his exhaustive monograph points 
out that the character of the surface ma) alter 
the process of thrombosis He shows that a 
smooth non adhesive wall gives poor attachment 
for the platelets and conversel) that irregulari 
ties promote the process In view of this fact 
an\ indentations on the smooth surface of the 
wire would tend to accelerate the obliteration It 
is of interest to note that different metals appar 
entlv influence the rate of thrombosis It was 
thought that copper and brass produced thrombi 
most quickly Steel springs result in a slower 
thrombotic process than do those of brass or cop 
per while surgical silver wire was the slowest of 
all metals to produce obliteration Silver plated 
steel springs are midwa) between the latter met 
als Further experiments to test this point are 
to be conducted for if subsequent results confirm 
the present impression then surgical silver wire 
which IS commonl) used for the wiring of aneu 
nsms IS the poorest metal for the purpose For 
the present work either polished steel or silver 
plated steel springs were adequate The rate and 
amount of thrombosis caused b) these metals 
gave obstruction of the lumen slowh enough to 
be tolerated b) the animal 
Following completion of the operative proce 
dure the dog has an uneventful recover) from 
the amesthetic There is no indication of air 
hunger so commonl) seen after too sudden ob 
struction of the thoracic aorta The femoral pulse 
becomes slight and completely disappears in about 
6 hours For a period of about 3 da) s there is 
apt to be slight weakness of the hind legs The 
animal then appears to be perfectly normal and 
IS able to run for a short distance without fatigue 
The fate of the thrombus produced m this man 
ner is important in determining the end result 
It IS not generall) appreciated that a thrombus 
IS most essential for hcemostasis with or without 
the use of a ligature Rocher (14) believed it to 
be the most important factor in the immediate 
and final suppression of haemorrhage The size 
and shape of a thrombus which had just previ 
ously caused complete obstruction is shown m 
Figure 3 It IS to be expected that thrombi in 
the aorta will eventuall) canalize how soon and 
how much this occurs is the deciding issue From 
the examination of a senes of specimens it was 
found that canalization of anv consequence be 
gins in from 4 to 6 weeks a lapse of time ade 
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TRAN SPLANT'^l ION OF THE GLUTEUS IMAXIMUS TOR PARAL\ZED 
GLUTEUS MEDILS' 

B\ DUID R TELSON MD New \ORk 


T O paraphnse Lo\ett the disabilit) resulting 
from paraKsib of the gluteus medius is a 
perpetual lesson m humilit\ The limp re 
sultm«^ from this paraKsis is mo t unsightly and 
one that no brace is m the least able to correct 
The patient with gluteus medms paraljsis thrusts 
the foot on the afflicted side forward and realizes 
that as soon as the opposite foot has left the 
ground the paral)zed gluteus medius unable to 
act as a gu> rope on the afflicted side will allow 
a shift of the torso toward the normal side He 
therefore makes efforts to prevent this he uses 
the trunk muscles to shift the lateral center of 
gra\it> to the afflicted side and lurches throwing 
the entire torso to the paral>zed side B\ this 
maneuver he is able to lift the normal foot from 
the ground and still maintain his balance 
The gluteus medius and minimus are the onl> 
effective abductors of the thigh The medius is 
also the principal internal rotator of the lower 
eatremitv accomplishing this through its an 
tenor fibers The patient with gluteus medius 
paralvhis wiU therefore walk with an external ro 
tation of the limb in addition to the lateral limp 
There have been several operative procedures 
devised to overcome this verv disabling deform 
it> Lange uses a series of silk cords to connect 
the origin of the vastus externus to the crest of 
the ilium The connecting cords spread out m 
fan shape from the muscle below the trochanter 
and passing subcutaneousl> are attached to the 
crest of the ilium Legg transfers the insertion 
of the tensor fascia lata to the postenor aspect of 
the shaft of the femur b> suturing the fasua lata 
tendon superiosteally to the femur or 3 inches 
below the trochanter Dickson also uses the 
tensor fascia lata b> transferring its origin from 
the anterior superior spine to the vicinit> of the 
posterior superior spine 

In the Dickson operation it is of great advan 
tage to have onl> a weakened and not a totallj 
paralyzed medius and m the first two methods 
gluteus maximus paralysis should be a contra in 
dication Lovett sa>s that in his group of cases 
in which the Lange operation w is used some 
were improved but in no case was the limp ob 
viated Legg states that of 25 cases operated upon 
his own method m 3 the limp was entirely 
done awa> with and in Bothers the gait was im 
proved 

Ar'm ypt dl)f UiOUiped 


Lant^e has devised an op ration for gluteus 
maximus and medius paral> is which consists in 
mobilizin'’' the lower end of the erector spin* 
an 1 b\ mean of long silken strands transferring 
Its pull to the greater and lesser trochanters 
Maver has modified this using a lon"^ powerful 
tube of fascia which envelops the lower end of 
the erector spin* and is implante 1 into the 
po tenor aspect of the femur for maximus paral 
vsis and into the greater trochanter for medius 
paralysis Ober working independently has used 
a smaller strip of fascia which is sewed into the 
fibers of the mobilized lower end of the erector 
spin* 

In testing the gluteus meJius paraly is one 
must be particularly careful of involuntary sub 
stiiulionary movements A child has two 
methods of attempting to mislead When placed 
directly on the unaffected side and ordered to 
lift the affected limb the child either flexes the 
thi^h and externally rotates thus bringing the 
hip flexors into the lateral plane or else inter 
nally rotates the thigh and turns the part forw ard 
thus bringing the anterior fibers of the gluteus 
maximus into the lateral plane Thes two sub 
stitutions are impossible in walking The first 
cannot be utilized inasmuch as the hip are 
extended when the shift from one foot to another 
IS attempted and the s cond method cannot b 
brought into plav for the medius is the chief 
internal rotator of the lower extremity and with 
Us paraUsis the limb rotate outwardlv and 
throws the gluteus maximus directly po teriorly 
and out of the lateral plane 

From the observation of this second method of 
substitution it IS readilv seen that if the lateral 
half of the gluteus maximus origin is transferred 
mto the lateral plane we will accomplish surgi 
cally what the child has alwavs been attemptin'' 
to do functionally 

An incision is made from a point over the 
prominent tubercle on the crest of the ilium 
about inches in back of the anterior sup nor 
spine describing an arc i inch proximal to the 
crest of the ilium and ending posteriorly at a 
point over the great sciatic notch The incision 
IS then carried diagonallv across the buttock m 
direction of the fibers of the maximus to a point 
just above the great trochanter The skin and 
subcutaneous fat are reflected back exposing the 
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fascia covtrin ihc gluteus maximus ind a he iv\ 
pal f (at (\er the fa cia covering the paral\ el 
gluteus mediu I his fat is disscited out and in 
incision IS maJe through the fas ii mvestin" the 
gluteus melius just anterior l> the lilier of iht 
gluteus maximus anti parallel to it The han 1 is 
then pisse ! Icep to this fascia un krncath tht 
gluteus maximus anJ the 1 o>>c conncitivt tissue 
separated The entire fas ill origin f the 
gluteus maximus is then st ered just abnt the 
ere t of the ilium some of the fascii covenn" the 
erector sjms b mg taken sith it The great 
sciatic notch cm n w I e dehnei b\ the pilpaiin«» 
finder and at its extreme 1 \ er lx r ler thit is 
below thepvriformi mu ele thehiaw fibers f 
the gluteu maximu are bluntU se|tarited diviJ 
in" the gluteus maximus into approxmnlelj one 
jiortion \iih fa cial ingm and the intact portion 
arising from the saerum sicro tuberous liga 
ment ml the ejct\x When the faseii on the 
deep surface of the mxximus i reached in the 
(ii section one must be certain that the lower 
border of the f \ riformis has been reached Since 
success de] cn Is upon this all importint step of 
the operati n we are tloubl\ ciutnu continuing 


the separation fn m above dot nward at the 
p sicrior e Ige f tht iransplmt till the inferior 
gluteal nerve i br)Uj,ht to view 

1 th tiif I gluteal ncre (in r<ies from belod 

til p\ ij rmi it di iJe ml po lions i passtn 
lal nils lo nr il lit portion f Ih muscle ha tn 
It III 1,111 and tie oth r fassin m diallv to 
n nal the us po lion oj the muscle 

Ihe superior gUiltal vessels will not pre ent 
an\ lillieuities a lht> are embedde 1 in acolumn 
of fat an 1 are \ ell j rotected I he lateral portion 
v( the maxvmu i then swung anteriorly and its 
fiscia is se ved into the ere t of the ilium and a 
p rlion of the Hare of the ilium from which the 
paralvzcl gluteus medius has been stripped 
Tlie fact r limitin the arc of transplantation 
IS the length of the branch of the inferior gluteal 
nerve ilus will be foiinl to be ample to alloi 
implantation of the maximus as far forvard as 
the tubercle on the crest of the ilium prcciseU 
in the lateral plane Ihis procedure i carnet 
out with the limb m abduction A plaster of 
I aris spica IS applied and the extremity kept in 
moderate abduction for 3 weeks at the end 01 
wrhich time voluntary exerci es are begun 
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1 1„ 4 Abduction of the left hip after transplantation 
of the left Rlutcus marimus 


The gluteus maximus 'iccordm" to Morris 
arises from distinct anla cs in the cmbr\o intl 
Its reparation in the adult does not entail great 
difficult> I feel that the operation is mechani 
call> sound in view of the fact that the mass of 
muscle transplanted is greater than that of the 
original gluteus medius This I think is a 
great advantage over using a comparativel> small 
muscle like the tensor fascia lata Sccondl> the 
line of pull 15 a straight one and the le\erage is 
much more advantageous than that of the 
original gluteus medius as us origin is much 
higher than that of the paraljzcd muscle The 
portion of the gluteus meclius having fascial 
origin has also fascial insertion into the fascia 
lata and Us line is directed along the outer aspect 
of the limb with an e\tremel> effective leverage 
Re education in the use of the transplanted 
muscle IS verj, simple inasmuch as the child has 
been attempting to use the maximus as an ab 
ductor e\ cr since it w as paral} zed The principles 
of muscle transplantation are all complied with 
in the above paragraphs and in addition »c 
have transplanted the fascia covering the muscle 
01 Masse with the muscle so that the possibility 
of adhesions forming are negligible 



Pit, Dcmonstratin negative Trendelenburg sign 
after transplantation of the left gluteus maaimus 

The child shown in the illustrations operated 
on m Ma>er s section of Ired Albce s service at 
the Post Graduate Hospital is able to abduct the 
cxtremU> with power equal to that on the other 
side The lateral swa> of the bod> and the 
Trendelenburg sign have entirelv disappeared 
The operation of course can be used onl> m a 
carefullj selected group of cases in which a 
powerful gluteus maximus is present However 
the same selection must be used m the Legg and 
Lange operations It is entirel> feasible to com 
bine the Dickson operation of transplantation of 
the origin of the tensor fascia lata with the trans 
plantation of the maximus 


\cknowledgmcnt is made of the kind help of I co Ma>er 
in perfectm the technique of this operation 
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ZINC-C1L\1I\ DRrSSING I\ IHI IKLMMIM \NDAITER- 
TIEMMFNJ 01 IR\CIURIS 
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0 1 'll) medic \1 [r blcms llic Ircitmcnt f 
frictiire is tin. nt m st frcqucntU c n 
eni d \ilh nuchTni il meth d ind f r 
tils rets n the. mech inistic lew) oint ol frulurc 
treitment is aj I I Ic \cr emplnsi/cd ireat 
ment h uc er demiiids n I nK i nsilcnblc 
know c Igt f all t\p s f f s] lints an I 1 indices » 
ih r u h mat mical training an t i comjiletc 
un krstan lm<^ f the c mplicatcd mech mi al 
t nditi n pre ent but als nete italcs consi let 
al le manu il dextente lhc\er\ lest Ires ing is 
worthies ititi incorrcclK \ppUcd either Ktausc 
1 carcles ncs on the part f the pratliti ncr r 
becaus the technique is Ijn complitattd I r 
genenl use There is a ast Jegree I dilTcrcnic 
betitin 1 anda^m in a h sj ital \ here all th 
mo krn facility arc it hind an I lanligint, 
under emerg net con litiuns without the ii I of 
trained a istants an I the 1 1 t t((ui| ment C n 
bideral le ie\tcnt\ i neccssari t 1 an la i 

I itienl quickh an I with the ncctssari care An 

ill fitting dre tn^ d cs its duti I a IK r n ( at 
all an I thcrebi causes the pati nt uiincci ar\ 
pain Ho c er c'cicruncc his t iu„hl that it is 
ilmostne crad isatlolo I erii rK i) i li I 
Iressin" hence ne must make e\cr\ eff ri i 
ha\c the initial treatment as pcrle t is p s ibU 
It must 1 rtmeml cred in the use f i new 
methfd tor the lir t time that n matter ho 
a curate ind kiaikd the cicsenj ti n f the 

technique ma% be nt thin ean er me the 

handicap of unfimiliinta ith a technique 1 ut 
rcpeilcl practice N nc wh i cm|lo\in a 
tcehni jue f r the hrsl time in [ sibK ha t the 
dexterity f th cypcricnced [ h\ si lan \hohasall 
th details at his I ngcr tip Furthermore small 
mistakes durin„ the initial attemj t ta foil w a 
new te hnique may not only k id to failure in 
that instance but may also lead to the abandon 
ment ot a really \aluible meth I 

Because of the fact that a number of c urscs 
guen at the \ienna \eeident Hospital for the 
American Aledieil \s ciation haye shown that 
the adyantages f th /m gclaim dressin„ in the 
treatment t trieturc arc unknown to many 
\merican jihy i un I wish to desenbe here the 
use for an 1 the technique of this dressing 

The zinc gel itin drcssin is a semi clastic 
dressing consi tiiij, of 2 to 4 layers of a loosely 


w yen c tton bandage the meshes of which arc 
hlle I in by ibc thick fluid of zinc gelatin This 
dressing w is first intr duced by Unna for the 
trcitmcnt f lc„s< res an i it proved very valuable 
m such cases is it nc t nly docs not irritate the 
s in but may curcojicn ulcers and eczemas Fur 
therm rc as the l>an lage a'sn sticks well to the 
s in an 1 I revents the c ccurrcnce of redema the 
drt mg ISC cn m rc practical fer the treatment 
f fractures th in is irril iling court plaster The 
c nstituti n f me gel itm is as follows 


/me \i le I un s 100 0 

< claim all a 00 o 

\ |ua / mtana too 0 

C K nn 400 0 


It is il isiilc t use only the very I cst ina 
t nils III the I rci aratt n of the mixture since 
otherwise the glue 1 n t absolutely reliable 

iRirvRyTi N 01 Till illNTURr 
lilt me XI k 1 mixed with just cncu h ater 
i make i iliuk ] i te after thi | aste has been 
cll mixcl ml blirre i it is mixed with the 
gK<c in The gelatin which has been softenel 
m c Id w Iter must he fre cl rf as much water as 
p ibl I y b (u c ing cll ith lx ih hand The 
gtluin then c ntains just t parts rf water le 
n more water nee I be ad led It i then put on 
the wal r I alh an 1 stirrc i c nstintly It becomes 
llui I m s or to minutes Then the zinc-oxidt 
gKcenn mixture 1 iltlcd ind after a feiy minute 
stirring the glue 1 rc i K f rus Itisad isibleto 
I rt| a c 1 1 irge quantity at one time pour it into 
a shill yy di h ind cut the clastic mass into 
m iller j le The n yy hcne\ cr some of the mix 

ture is> nee led i few piece arc put on the water 
bath and yy armed up u.itho»t itdim^ u.ctcr until 
they bee me tluid and arc rea K for u e It is not 
necessary to add i ii infcctanl or pre cr\ati e 
Organ lie bandages 10 and is centimeters m 
wridth should I e used This material becau e 
of its I r adcr me hes ibsorb the thick glue 
much more readily than ordinary ban h e ma 
tcnal \ lo centimeter broad flat hair (not 
bristle) bru h is used to | amt the mixture on the 
skin an 1 bandage In order to keep the zinc 
gelatin fluid clurin'^ the proce s of paintin it on 
the bandage the pot of glue should be kept m a 
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pan of hot water Two pound of zmc gelatin arc 
utncient for ^ drts ing of the lo^^er leg 

GENERVI. TEC IMQt. E 

\ few pieces of zinc gelatin are put on the 
\ ater bath to ^\ann ^<5 «wn a<! the glue 1 tluid 
It Is brushed o\er the uiislia cn kin and the 
bandage laid on in spiral under light ten lon 
The edges of ihe bandage mu t not cut into the 
km ince di turbance of circulation would thus 
an e For the ame reason no fold are made in 
the bandage In tcad the bandage i cut v^hen 
e\er it doe^ not nt well and is b^n anew from 
that point Mter the fir t la\(.r of bandage has 
been put on anew la\trofgluei bru hedonand 
then another la^er of bandage i pul on m pre 
Cl el\ the ame manner as the hr t until ^ la\er 
of bandage and 4 la\er« of glue ha\e been put on 

The la t later of zmc gelatin vail dr\ in o 
minutes and after that it wall not V3il clothing or 
linen If one l in a hurrv the last later of glue 
can be cot ered waih a lat er of cellulo “ or treated 
wath a solution of 6 parts of formalin in 94 parts 
of alcohol The drc« mg remam on for or 4 
weeks until it ha either become «oile<l or loo-e 
It can then be replaced bt a frc>h dre> mg if nec 
e'sart The bandage 1 remoted bt cutting it up 
the anterior ide and then jerking it off uddenit 
<0 that the pain due to the pulling out of hair 
1 reduced to a minimum In patients who per 
pire freelt the bandage oon becomes loo ened 
In order to keep it light it can be treated wath 
the solution oi lormalin in alcohol 

\N EVTENblON PRE I>G IN FEMOR.\L FR.tCTCRES 

The general treatment of fractures of the fe 
mur cannot be con idcred here Sucanclh such 
fractures are treated b\ e.^ten ion dre ing on a 
Braun plint The extemion 1 made directK on 
the bone b\ mean of a Steinmann peg which is 
dn\en through the tubero ii\ of the tibia Thi 
pegisremo\ed inabout or j weeks and replaced 
b\ a zinc gelatm ecten ion dre«nng 

The following technique 1 u'^ The glue is 
bru bed on the thigh the hip and circuIarK 


around the abdomen and then a lat er of organdie 
bandage I laid on A s cond later of glue is put 
on nc\t and is follow ed bt a lat er of calico band 
age 10 centimeter wade which 1 put onit on the 
lateral ide^ uf the thighs from the inguinal region 
to the middle of the femur Glue is pread on top 
of this The end of the longitudinal calico stnps 
are turned in to pretent later bpping and are 
fastened bt arcular lat er of bandage The 
dre ing is fini hed m the u ual wat wath the 
bandage forming a regulation pica in a thigh to- 
belit direction The longitudinal tnp of cabco 
should not be treated except abote the femoral 
condtle^ as thet v ould othenn'*e cause disturb 
ing pre« ure upon the latter The dre^ mg is 
allowed to drv for a dat while the exten ion 
weight is till aelmg upon the Steinmann peg The 
following dat the two longitudinal tnp are con 
nected bt a \ haped wire tirrupand the weight 
tnn ferred from the peg to the thigh 

\fter the peg has been remoted the lower leg 
and the knee are cot ered with zmc gelatm a lat er 
of bandage is placed over that then as on the 
pretaous dat a medial and a lateral longitudinal 
lat er of cabco is laid from the knee dowai to about 
jO centimeter betond the "^ole of the foot Then 
the dre«;_jng 1 tmi hed ju t as on the thigh total 
ling 4 laters of zinc gelatm and ^ laters of band 
age TTie end's of the thigh bandage and the dre 
ing of the lower leg mu t coter each other ten 
wellasolherwi eadi turbmg ’'o-calledinter'stitial 
oedema would occur The “soft parts at uch a 
point are cedematou and protrude irom between 
the bandage 'o that ulcers mat occur at the 
penetrating edge The longitucbnal stnps on 
the lower leg must not be fixated dotvn to the 
malleoli but mu t be free of the skm from there 
down as ankle pain would otherwi-^ occur The 
dre^ ingi completed as follows the ankle and the 
foot are painted with glue Thenastnp of cabco is 
tretched from the heel ot er the ‘sole of the foot to 
about jO centimeter bexond the toes and a 
imilar tnp from the jomt of the foot oxer the 
dor al ide to the <5ame di tance bexond the toe 
The u ual alternate laxers of zmc gelatin and 




